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EXPLORING THE WONDERS OF THE 
INSECT WORLD 


By Wiriiam Josern SHowarrer 


Ate of “Parton tee Cities be fhe Foe asen ty. 


‘Furniss the Merrie of Puasr Lire 


EI, OTt.. 18 THe Natives, (auaarwim Magar 


PP SHOCGH intrepid explorers have 
compere the earth's opposite 


poles, climbed its highest moun- 
tains, crossed tts most dangercus deserts, 
penetrated its deepest jungles, anil sounded 
its most profound seas, fortunately they 
hove left many realms closer home and 
less challenging to human endurance where 
the hninblest of tts can lead espeditions 
and from which the poorest of 15 may 
bring back rich trophies of new knowl- 
edge. 
lnsectidotn is one of these near-by renims 
that Offers tare rewards to those whose 
eves are alert, whose minds are; keen, ani] 
whose patience is unrelenting, It begins 
our own dooryvards and stretches as far 
afield as we choose to wander, ‘The man, 
or woman, or child who turns explorer 
there will find among ite tiny folk more 
occasions to marvel than Gulliver in all 
his travels, more teasons to wonder than 
the fabled aclventurer mite the topsy-turvy 
territemes of the Kosekins. | 
For ameng the insects one finds habits 
of life that ran the gamut of interest, from 
the amazing to the bizarre; discovers traits 
that in some ways seem to transeend hu- 
man intelligence ; beholds untaught powers 
of foresight that appear to dutshine man’s 
most highly trained faculty of taking 
thonehe of the future; sees intricate chem- 
ical and physical problems solved in aman- 
ner worthy of our finest laboratories; gets 


vlimpacs of natural powers of perception 
that wo far beyond ottt unaided semses diel 
rival the detecting powers of the finest 
imstruments that science hos brought to 
the stndent’s wid. One even mins upon 
solutions of involved social problenis that 
civilization has tried vainly to master. 


[INSECT FORERUS NEES OF MODERN 


(hVENTOUS 


Into this wonder world many explorers 
have gone who could match the intrepid 
comme Of a pole-seeker with the uncon- 
querable patience of a life-history hitnter, 
Whoever reads Fabre and Forel, Comstock 


and Kellogg, Late and Wheeler, the Peck- 


hams-and the Raus, and scores of others 
knows alike what mfinie treasures of troth 
afremly have been enthered and what bo- 
natias of interest sdll le untouched, 

Throveh such workers as these we have 
learned that long before our ancestors harl 
emerged trom their primeval caves; or hal 
dreamed ofa better anesthete: than a club, 
the glowworm hac esolved a sleeping po- 
tion. so subtle that its victim oomld mot per- 
ceive its administration, yet so powerful 
that nothing could disturb the profound 
sleep it induced, 

When our forbears were dressing in 


skins and before they had domesticnted 


even the dog, the bagworts, larvee of the 
Psyche moths, were tailoring themselves 
sith coats and clase-fitting ighteaps, 
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CC DLAGON-FLY THAT HAS JUST EMERGED FROM ITS NYMIPTLAL STAGE 


This gousv-witierd! creature his est tramstormie! traelf freon g nytnph, such as ia shown in 
the lierer left corner of the picture. Tt will cling tio the grasa atem tmtil the chitin af ina bods 
Ta rohimns aand ninti the uid that flows through the hollows af the struts forming tle framework 
of is Wid eryetallives, Dery ot well be racy ti fy away, one of the ewittest of all the 
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while the ants were keeping “cows” and 
crowing. “oiishrooms'” (paies 10, 17). 
Before pomeval man hal learned to 
kindle his first fire or dreamed of the use 
of coal, the social bees. were employing in 
hive vemtilation the identical principles that 
industry now uses in keeping pute air in 
malern coal mines. ae | 
While our race was still withint the 
divhtest understanding of the tunetions 
of the pervons system, sore of the wasps 


had learned to paralyze their prey and to 


classify insects according to the unity or 
muleiplicity. af therm ganglia, 

Far antedating man’s earliest employ- 
ment of the principles of cold storage anc 
sterile preserving, the wasp waa keeping 
tieat fresh for weeks and the bee was 


storing honey that remained sweet indefi- 


nitely, 

Lowy lefore modern civilization had 
appearcd upon the face of the earth, the 
caddis-fy"s children were building them- 
selves dulmarines anil some species were 
jttacking their victims without warting. 

The Enmenes wasp was a finished pot- 
ter, employing fine natuml cements and 
excellent hydraulic mortars, ten thousand 
venerations before the humanartisan knew 
bow to fashion a flint. 


The bombardier beetle employed ns: 


against his enemy wnitimbered cembyries 
before the oriental invented the stmkpot 
or man resorted to gas warfare. 


AMAZING ADAFFATIONS TO ELNVIROX MENT 


While oman has progressed mainly 
through the develapment of the intellect, 
meeting his problems of existence through 
the powers ai Tits mind, Nature has helped 
jhe insect hosts climh their ladder of 
achievement by developing their physical 
adaptations to the requirements of their 
erevirtiniment. 

For vast ages and countless generations 
it has been the great Master Breeder 
adernly, even if so slowly as to take if on 
almost imperceptible process, weeding ot 
the weaklings and preitecting the fit, In 
this way every physical and instinctual 
quality that has made an insect more suited 
to its environment has been further im- 
prover, 

These priovesses, employed with sueli 
profit ly man in the development of quali- 


ties-that the better meet his needs in flaw- 
ers. frtits, prains, horses, cattle, dogs, and 
poultry, have wrought marvelots trans- 
formations in the tmsect, beth m_ boty 
structure ane! Tie Jasbir. 

Through them the wasp has achieved 
the poisoned dagger with which to para- 
lyze its prey; the bee has mastered the 
secret af sex control; the wingless spring- 
tail has produced a triggerlike, stiff har 
that provides it with powers of locomo- 


ton; the adult May-tlies of some spevies 


have done away with mouths and stomachs 
because their nature lives ure too short to 
need then; the dragen-flics have come to 
possess. eyes with as many as thirty thou- 
cand facets, to fernish the intense vision 


required mi caplinnyg darting, fast-fying 


prey: 

Through these processes, alsu, the walk- 
inv. sticks have come ty look like twies; 
butterthes relished by the birds have de- 
veloped a clase resemblance to those the 
bird's palate detests ; certain Mies that pre- 
fer the precincts of the bumble-bee's nest 
have copied the bumble-bee's clothes and 
stature in order to be rated aq members 
wf the family rather than a3 interlopers. 

The plant-lice linve eliminated males 
from all but one of their many annual 
generations, and under Jaheratory tests 
have produced (4 generations without the 
interposition or birth of single male. 
The ants bring up heirs appirent to the 
thrones of ther kings and queens, and 
wood-bornne groks have been koown te 
live forty years in seasoned wood. Car- 
yet-beetles have lived twoyears ina corked 
botle with nothing whatever to cot save 
the cast-off skins of ther own tramstorma- 
tions 


THE AGE OF INSECTS 


From these fragmentary recitals of some 
af the wavs in which the denizens of the 
insect world meet their problems of life 
and solve their enigmas of extstence, i 1s 
plain that nowhere, either in the felds of 
fact or fancy, can there be found more 
sirpassing marvels than are to be diseav- 
ered amoru the humble folk whom mnst 
peaple distiss from their nmmis as mere 
“hangs,” 

Man proudly refers to the various 
epochs of his own history as the Stone 
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H The t i . 1 
In visiting: the flowers for mector aml pollen out of which te male the taste witicl it tecels 


to the farvee tr ite test, the bimide-hee grte a liberal! coating of pollen grains A 
HW these grains are left om the stipmmes. tlhitis 
erves cally well the flowers ated the habicee af ite 


irom flower to flower 
fn irs wav the bundle thee 
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Age, the Tron Age, the Veroot biectricity, 
etc, * ut. alter all. ari i terms: | 7 epi ie hs 
immeasurably: longer, this is preeminently 
the Age of Insects, Both jn the nomber 
it Sia ae ane af imlividuals, the treect 
hosts are the dominant life of the faunal 
world, As far back as 1997,-according to 
ir. Frink &. Lat, more than 32,000 
spectes of them had been described, anil 
the average annual nomber of new form 
found tanges around f,o00;. As entomoli 
fists penetrate the tropical world more 
deeply, the annual accretion of new spe- 
cies tends to increase with the PMESSINE VERS, 
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Estimates of the total mumber of cde. 
scrihed! anil undescribed species range 





tromiwo to ten millions, Evens the more 
comservative feure, this would be six times 
ns tony as there are of all other animal 
Sreies combined, 

Within a radits represented by a single 
hours moter ride,one may find more kinds 
of insect= than there ire species of birds 
in the whole world, and within an hewr’s 
walk more kines than there are species of 
mammals in all cpeatiot. 
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A. steghe frum often carrics As Mune ae a score of pancturcs- amd eceoctimes pe many as no len- 
dra The mingeita are abown in the section from which the tind lias been cot away. 


other hand, are near the top sturface. The 
skeletons Of theects are made up of a 
series Oi segments or rings; and, whether 
in a grasshopper, a dragen-fly, ora moth, 
in-ati ant, a house-fly, or a bee, most of 
these secments are apparent, if examined 
closely, There are wf her classes ot cred 
tires. that have thee ringhke seemental 
slieletons, but to qualify a5 insects they 
mist hare no mere than six jamie! legs 
when im thetr adult fort, The “thowusand- 
levers,” the scorpions, the spiders, and 
the ticks are all cousins. but they are all 
technically inchemble for membership im 
the imtct “lodge becanse thes hive too 
ny legs, 

The circulatory system is amazingly 
different from our own. In most species 
He hearts are not complex organs irke 
vurs, with divers chambers and sundry 
valves, but are simple, hollow tubes that 
contract mwaves fromend tu end. “Their 
blood ys not red like ours, but vellowish or 
rreenish, “They have no veins or arteries 
through which the blood moves; rather, 
it is sent directly through the body cavity, 
which is Alled entirely therewrth. 


With os, the heart sets the libadel to 
the lunes to be purified and given a new 
supply of oxygen for its return trip 
throwgh the capillaries, ‘The msects, hav- 
ine fo hinyers, get ther oxyeen, not through 
the blood, but throceh Ttthe breathing 
tubes known .as traches, which pret t es 
every part of the body. 


FELON TANTS OF WIDE DANCE 


The feeding halts of this chiss of cres- 
tures are of astounding range. The plant- 
lice, sucking the sap oof rosebush, apple 
twig, or cucumber vine, love plant juices, 
jist as the mosquito dnd the flea love suni- 
mal blood. The honey-hee and the butter- 
fly, drinking the nectar of the flower, are 
in stranee contrast to the sexton beetle 
and the flesh fly in the quality of ther 
respective appetites. 

The wood-borers, satisfied to spend 
their farval lives eating naoght lt insipid 
wood, -as they digest their paths through 
the heart of oak and hickory ond ‘elm. 
have tastes infinitely less spicy than those 
of the “weevils” that are never so happy 
as When feasting. or Cayenne pepper, or 


EXFLOEISG THE 





lea iebletin quolsleshes! : 
was Litt danger oi the font-fly gating enti 


LPPEABARCE Ih 


Litter! States Fre 


throwel the mee 4 


Pugtigratl ttle Ll, Pr) el AL ee pee 
MEDNTEHRANEAS FREUIT-FLY, WHICH HAS 


ASM ELBIL A 


af Eniotedewy sal) that there 


i conmurcial shipments ol 


fresh fruits, “Hut guiranting olficials tawe fetid the pest in frolt concealed by tourists al 


In ma and expres fackared set in 


arurently jastifics the preoplecy 


of the beetles that know ne gustatory yoy 


BC) SHMSEVGL 2S PDI CIPATETIOCS, 


In the peprockictive Oriani cine fiticls the 
most startling departures Tron the oriho- 
liek. 
commnity-biuthdling bees, ants, anid wasps 


a ] a - = oP RS 
have develyped toghly organizes! 


ln evolving ther social sesten, the 


f 
Pem2iecs: 


that are ar 





I : 
which We KOI iS CLEC TES 


vels of efioency 16 eee-laving nie bine 

They mate but once in a lifetime. anid 
therefore buve cle (eloped nm tiny wiiertiae 
petch in which the mule the germs are held. 

As they lav their epers, the 

queens (see Color Plate SO, ton . 
able, at-will, to open or close the onhee o 
this pouch that fedtls to the ovnmlurt, and 
fletenmine whether cach ee shall 


t 
= & [a 2 | Ee 
arc hice thin 


Tene | ihe 


a= | IC 


or shall not be aopregnated 


nits 
that are produce females, 
grenot produce males, The qiecns, it-will 
he seen from this, have cone to be mas- 
ters. of the art of sex control. 


| fete 


fH Witeatie 


: H 5 7 = as ha F =o : 5 i 1s 
lich avemecs that the pest tm mest [eeely: to be mitrodice 


a bre aninionnet| qereins, Sul it Ty 


Pie bocation of te infested area 


“Theti the warke ae ir Plate a | [ 
4) come olong with their cw de- 
t. Hy the quality af 


irure 
velopment cf this a : 
the food they give the female larvie they 
(determine whether these shall develop into 
their re- 
e so stunted os 


ruil cea! (juices cf whet bet 


jirecducuive ormns alall | 
[ai make them pire it xe 4% worker 
evs, So well i the roval bee jelly cot- 


pounded im the hive that even the hee- 





keener, feeling it to the larva in the cell, 
cin produce a queen at wall. Yet scence 


hewn olile to solve the secret 


jelly. 


never tna 


hidden in thie queensmaking roval 
TILE SENSE GE SMELL 


In some ot the queéen-possessmype species 


the meters wl, im the hour of 


T 
A 
ari 


a troty 
‘usecl) by the death af their queen, select 
wir own number to tunction as 


quden durmg the interregnum, Uhe larvee 
of these, fed the roval jelly, develop mto 








ii al 


Mintograpls Ws 
LIORNET STANDS GUARD AT 
ITS NEST 


4 COMMON 


The photographer obtained: this jneture by boilding a specia)] seafild 
Far te camera and ain <inliokt reflected. fren a microe 
at other waeps were the world’s firal manniicturers of paper. ‘The A 
uur in which they enlaree o little mest soller than o lien eee init 
one a large as a halt-fushel measure, without disturbing ite 4ymmeiry 
masterpicee in building 


Or Of op ite interiog, is o 


fine So), 


start the 
colin, LIT its nari! CT St Ofte More 
The sense of smell in some of the in- 
sects 18 almost unbehevably acute, The 
smelling Tatts are nminiate pats OT | ell) Ci = 
tions on the antenna am? possibly in some 
of the mouth parts, so arranged os to leave 
the nerve ends exposed to every odor and 
at the same time protected trom tion, 
Por instance, on a snvle ptitentia of an 
ordinary June beetle there are as many as 


full-fedped queens, ready to 
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forty thousand of these 
Olinetory pits. 

Sone with 
their antentue remover! 
im overed with shel- 
lac. are onalile to find 
Coe i ciese| ofr 


apo DLS 





edi h 
other. Uf their eves are 
blindfolded with pitch 
and their ontennx leit 
ta 3 wormeal condition, 
they seem to suffer tno 
Ineo venience, 

Pahre’s classic ex- 
periments with the 
ereat peacock and 
handec-monk moths* 
and with the truffle 
beetle: show to what 
leneths 
amiell 


devel 





inennce: vat le 
the s¢tse of 
SOmeLiMes 415 
creer 

The great peacock 
THoath, the lateest in 
aroepe, is clad in 
chestrut velvet, with a 
nocktw of white fur 
t= wings, sprinkled 
with gmy and brown, 
are crossed] bya faint 
xipzag, edged with 
smoky white, and 
afiteltled hy 1 ATeat eve 
with a black pupil and 


ENTEANCE TO ft ¥atierated iis con 


lang Successive arcs 
ot black, white, chest- 


nit, atl mrple, 


leniale moth of 
this species emerged 
from her cocoon in 
Pabre's lnlioratary one 
May day. That night 
there cume such a swarm of male moths 
that everybody was astounded. In the 
laboratory, in the kitchen, in the dining 
room they gathered, At least forty lovers 
had come to pay their respects to the oar- 
riageable bride bom that morning. In 


The hormets 


{see te xz, 


* Sor “Strange Habits of Familiar Moths -anil 
Buttertires,” with amtern pages of illustrations 
by William Joel Showalter, in 
the Natioxay Gpocwarnec MaAcAgrtuE for Taly, 
er 


a = 
Hi irad @vilrear 


EX PIO 
= " a _ 
eight dars at ieast £50 


wl eam 


Caine i psy 
cotirt to the moth vir- 
Whence ¢a me 
they v3 Extraordimarily 
rare im Fabre’s region, 
he thought that some 
of them trist have 
traveled at least a oie 
andl a halt, 
Strrouteed 
thie ' 
Vi ari "s call still wont 
forth and: the lovers 
aul came hence: but 
shat up in un air-tight 
/47, Dot asingle visitor 
arrived to fey court. 
When the antenner of 
a Visitor were cul ott, 
an aperntian through 
witch 
nat, he became powe4r- 
lecute tas nthe 
ity, theonteth 
only afew feet awn. 
ch ib wees oweth the 
handedl-monk, A dny 
fiver. A chance cocoon 
rel mito the et 


Wilt 


naphthalene, ILE 


ate ME el fia 


1es5° TO 


4 i aS 


Sota 
hands, The 

haw ched 
mate their 


ils q ‘7 
" hey t J he 
fi POTS [ = 


home, were miles 
way, [hires oyoars 
of ciligent searching 


ti Or his Cw Th pute sric| uJ! ih it ia nd gh iy 


that of his family had 
failed te reveal a.-sim- 
fle member of this 

Species in ony of its stapes tro 


miffed 


n ef to 
Ly S Se atl : I | ] 1 sfc 
DUT AS 50071 28 The new Jatchecl iwsect 
had reached the mating age swarms of 

Cine [rom sone 


lmnded-menk on. irom sone. 
aiagle out of the distance: to pay court to 


her, ‘This time the viteeattat exhauster! the 
pof powerful scents and tenches 
In an @ffort to overpower ter “call.” With 
what he called the concentrated odors of 


1 ina weorks, a 


wil ta li _ 





snwiker 4 divan, a scent 
shop, att Oil well, and a chemical factory, 
he still was onable:to conquer the emona- 
tion that called the swans from over the 


hills, 


RING THE WUNDERS OF THE 





LOOKING A 


Hine y-shaped 
pincerlike orandtbles, a horn et presents a fearsome aspect whet treoug- 
The members of 

of other imsecty (sce text, 
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Plintograph by Lonwood SL Chee 


HORSET 0% THE EVE 


eyes, ite jomted antenna, aid ifs 


this family feed their young ehewel-up bets 
page $2). 


We admire the amazing delicacy of the 





bird dog's mose, pine at a gallop, on 
his zigzag way across a field, he recog- 


mzes the scent of the eal from that of 
ary of the thousand and one other odors 
issuins. tram gross and flower and shrob, 
from insect and bird and beset, Not only 

She discriminates between several kinds 
A Eg imi scents, whether they be of the 
eae foot, or nest: whether fresh or old, 
or from birds approaching, standing still, 
or flee. 

But even the setter'’s nase oo dull or- 
fan of perception beside the antennie of 
moths, beetles, bees, Her butterflies. 
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A PAC OF 


(ivine io dark borrows where the san aever enters, cleatiliness a file al the 


Prreinity. 
particles cd -clupet 
fit lice. 
lis micouth te 


The pesttioné into which 


brah om 


crickets also are Fritz Kreialers mstead ul 
(rites, 

The hum of many orders of msects ts a 
sound pam chiced ¥ the teed method—the 
rape! viliration af a tongue of some tma- 
terial. Im the case of the bee and the fly, 
one wing is the tongue. The droning 
among the Bowers, the quiveriny notes 
when enmeshed in a spider's Web, the 
high-pitched bust when making a get- 
away from such a tran—all these speak 
so plainly, even to hinman ears, of ami- 
ability, anxiety, or anger that one cannot 
avai the conclusion that the bee knows 
how to express her moods as well.as we. 

There is still another kind of sound pro- 
duction: Wena fly gets fast in fly paper 
we hear its shrill, high-pitched, nervins 
cry, although its wings are pinioned by 
the glue. That sound comes from tiny 
traches, or tubes, with which the body 
1s shot thro The bets have a voice 
produced tn the same way, and any hee- 
leeper will describe the piping ot his bees. 








WOADERS OF THE Ih 


stroke Mowith meticulers Gare. 


SECT WORLD In 


froiitl Girieaial:l Elaawes 


Parties ainli lit 


ANTS MARE THETF TOILET 


ant f<iil- 


Ther patiently serub their bodies woth their mielibles, so oe to remove all athermng 
thee have te get to com plete their tasks are often 
(Hien one may he ecen balancing weelf « 


on two ieee and swinging its ahitoment ip to 


The photograph 8 very much enlarged. 


It is by piping that the Indy masquite, 
intent on a metal of warm blood, gives the 
intende| victim wrong, thus proving 
that she roa bold highwaywornmn mither 
than a cowardly thict. 


FEATS OF STRENOTH AND ACHIEVEMENTS 


In’ ENOLNELAING 


When ‘man’s strength and achieverents 
in engineering: are measured by the standd- 
ards set by the tntects, there are some 
phew of our stecess that are over- 
shadowed entirely; In the last Olympica 
the record for a standing high jump was 
GO feet ad inches. Yet the common flea— 
Pulex irnitans, 1 you want his more.exact 
name—is capable of jumping a hundred 
times as high as his own head. \vere the 
Olympre choanpron high jumper able to 
do.as well proportionately, he could clear 
the Washington Monument at a single 
bound, with some ci¢hty feet to spare. 

Likewtse, if man’s biggest stricture 
were as large in proportion to the size of 
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Photogruph ber Poul Geiewutel Hewes 


ANTS AST TITEL APITID CATTLE 


Many ants are stock raisers. “Thev her) their colonies of pi pulrichs writs 
14 touch cate as a Wester platustiman tends his cattle, In wtiliging 
the Gorn-reot aphid a remarkable deeren of intelhence ie shown. [1 
the fall the Hitlhe ineects are taken, in ote or unuther of their stases of 
life, wie the trate of the ants dnd carefully protected during the 
scason of cold, Un the carly spring they are carried th the roots of the 
Hitwise nl Hitler reliude| nants, We dn e ties Ea “fpeastired Litt 
the farmers com takes root. Then they are carried to the con roots: 
which serve a5 grazing egret for the simmer. Esch opted tus o 
tay tube on the upper rear part af its bexdy, throw whieh 4 eecretes 
droplets of a omwertish eubsince which the ants-drinko with guste. 





em baggapgeman could 
carry fonds as hen, 
in proportion to size, 
as the anj= he eouli| 
lift a half-ton trmmk to 
the tap of the Wash. 
ington Monument 
without. apparent fa- 
Hirvie, 

Rorhy Ane Spence 
have pictured the 
strength of meects: 
“SA will tee or a 
sphex: (see Color 
Mate X, fiure 1), for 
instance, will dig a 
bole in-a lusrcl hank af 
darth some inches deep 
and Ave or six times 
its own sie, and labor 
inremuttingly at this 
ardwous wndertnkineg 
for several clays, 
scarcely allowing tteelf 
& moment: for eating 
lt will then 
Occnpy at much tie 
in searching for astore 
of tood,and no-s00ner 
i this task finished 
than it will set abet 
repeating the process, 
and before it dies will 
have contpileted fiwe cr 
aix «iirilar celle of 
even more. 

“Tf wou would |esti- 
mate this industry ot 
its preaper yale, vou 
stow reflect wilt 
kul of exettion ft 
would require in a 
nit to dip ina few 
days. cut of hard clay 
or sam, with no other 


Ler repeisc, 


the adult human frame as the Penreyt- 
vania ant hill is to the size of the ants 
thar built it, we could boast of a pile five 
hundred tomes as big a3 that wonder of 
the ages, the pyramid of Cheops: and. the 
Fittel ‘Tower, bint with the aid of all 
sorts of machinery, is no higher, propor- 
tionately, thon the ant till reared with 
claws and matidibles alone: {tt the mad- 





twiis than his naik 
and teeth, five or six cavers twenty feet 
fleep.and four or five square, tor such an 
undertaking would tot be comparatively 
wreater than that of the meects in question.” 


TITE COLORS. OF INSECTS 


Matching the fatrest: flowers that blow 
I the mehress an indescence of their 
coloring, same of the beetles, bugs, and 
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hees rival the |wtter- 
flies and moths, and 
even seem to challeneve 
the rainbow: itself, in 
their harmonics of 
hues (see Color Plates 
[to AATY) 

The diny. beetles of 
the South American 
pumpa, we are told, 
combine the fire of 
with  ometalliec 
aster, anil, aoeordinyer 
to the incidence ot 
heht, emit the green 
rellections of the emer- 
alt or the gleam of 
ruddy copper— makers 
of nick that would do 
hover to the jewelers 
SHOWCRSeE, 

What Golconda da 
the scarnh fsee Cole 
Pilates AAT and 
SAL Y ). the azure 
hops euckrhafer, the 
apple = beetle, 
and other species: visit 
to gather their gems, 
and im what t 
te they fad 
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THE REASON 


aECt 


ron th= 


Cea, ars 


The getecral har- 
monizing of insect 
color and pattern with 
the color scheme of 
usual environment is nage re, 
recognized generally. ae ore 
lt is the art of camon- 
Hage developed by 
ages of necessity for low visibility. Those 
insects hardest to see have the best chance 
to escape the birds, the lizards, the toads, 
and the predaceous tnsects of other spe- 
ces, Even in o single species, varietics 
of coloring are found im different local, 
In each case the harmony between 
the insect and its environment is tini- 
tained, 

Some insects mimic the colors of other 
The mimicking 
species are edible to their natural enemics 


‘Sows 





Lies. 


Snecies 24 a protectict, 


THE AEST ROUTINE OF AN 
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Ame IEFLI, 


The queen is the largest individual, im the center of the picture, Th 
the growp of five onts in the upper right comer two may Be seco 
combing each other, a third i carrying an ege, while the other two 
Aa the top is-a worker carryme a badl of carth. f 
[dee oppieaie pare). making slave raids. erode 
“mushrocas, * or fool al tet pucets if t tlie coi iy, ther nis deri +E 
ho rematkable sein) organization 


Whether lerd- 


while the mimicked ones are noted for 
their repellent taste and thereforeare given 
a wide berth by insectivoraus creatares 
The nearer the edible folk can tintlate the 
nonclible, the better chance they-have to 
escape.a hungry, mouth, 


THE SEVERAL STAGES OF EXISTENCE 


On the other hand, there are some tm- 
sects noted for their high vierhility rather 
than for them success at camouflaping. 
They are nearly all distasteful to the msec- 
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Often one sees aymoortrical litle craters in dry, sandy spots 


‘siniing hr Ifaahime Mursyamae 


TRAPS MAUE CRY WINGED LIONS TO CATCH ANTS 


These-are pitfalls fur ante 


The winged, Hed! shown below (female left, minke right) hive her eees inosand. and ond of thee 
ettetpe farve in the tern ateeacndoat the jower left of the pictore aod at the hottem of the cut- 


AWiy crater, 


The amt that elie over the edge of ome of these traps firwld the eared exactly ot 


te ohiele of repise und cuncget no footheld to crawl ont avain, The larva, setising his etrn- 


gies. cone® cut of the sand and captures him 


Cie may foduce the lith createre te come cut 


siipls hiytickling the sand in the crater with @ straw, 


tivorons folk, and they advertise them- 
selves im Lold-face type, so that the foe 
muy “read as he puns’ that they do not 
belong tothe edilile species, Some moths 
and flies (see Color Plate IX) that are 
perfectly harmless duplicate in coloration, 
as well as im outline, bees and wasps that 
have frightful stings, | 


The transfurmations that take place in 
the insect world are marvelous aulnptetiors 
in enviroument, From the tiny ei to the 
repulsive caterpillar, and thence fo the 
heantiful battery; from the slim egg to 
the fat crub, and thence to the fridescent 
June beetle; from submarine-huilding 
caddis-worm to the Inceswinged fly; from 
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Phe ur iigel Day Pasi) Crbewwed Plawes 


A GHOU) OF SPRING-TAILS REPOME A BUFFALO NICKEL 


These ira: Sret ng the miresi LL ie | tlt iflerets.. They Le eS al triggerhike apparatas 8h | 


batt es 


the tatider side of thew 


1 re 
Wea eS 


aay 


the micrascopne bee-lowse to the blister 
heetle—these are a few of the changes 
that take place in many species, 





STAGES OF FRISTERCE 


THE SEVERAL 


snecies undergo no striking 
changes on their journey from the egg to 
the rave except ti raw WHS, (thet 
species, more mimeraus, such as the In 
custs, katydids, crickets, and dragon-flics, 
undergo striking changes of environment 
and partial changes in their make-up, In 
their larva@hood they live in the ground ot 
the water, As adults they could not sur- 
vive such surroundings. ‘They have many 
molts. Asthey outgrow one suit of clothes, 
it splits open on the back, and they creep 
cut, all “dolled upiin anew bib and tucker” 
af more liberal dimensions. This hardens 
becouse of the chitin in it, and splendidly 
seTves its purpose until again the body ts 
too big for its garb, when another split- 
ting on the hack marks the acquisttion of 
nm ITHITG COMmnUMORS PATEL, 


Some 


Whe the trigger is relessed the insect 1 able to spring: greal 
‘The sprite-taila accor all over the world—on lanl, water, ami ice. 


Various species have ther own definite 
number of molts. The Seventeen-year Lo- 
cust is thought to: get twenty-ive new coa- 
tumes during its heyday of tte. 

But the ee), the butterflies, . the 
nvoths, the bees, the onts;, the wasps, tie 
fleas, and-such underro utter transtorma- 
hons—from the egy to the mareot, from 
the magrot to the pupa, and from the 
pupa to the Hy; trom the egg. to the cater- 
willar, from the caterpillar to the pupa, 
from the pupa to the moth The 
mitscles change, the dimestive tract is trans 
fonmed, the creature's whole being 15-50 
tiade over that the environment of its one 
foom would be total to its other. 

Imagine a butterfly eating solid food, a 
June beetle (see Color Plate SATE, tig- 
ute oO} forced to Hive tder ground, or a 
caddis-fly trying to dwell-at the river bot- 
tom | 

Mut the caterpillar does not eat for to- 
day alone. It foresees a morrow when, 
undergoing its transformation, 1 will have 
to spend days on ened without a single bite 
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Fheatograpt be Voul Henri Fabre 
A TRATTSG MANTIS (ACTUAL SEF, | LAV: THER EGics 


The mantids «epost their sees in coro: masses, covered. with a 
ihcklirving moc, on branches and plant stems, ii the late sim, er 
Prom these the soung emerge durin the following sanmmer = ¢ 
and =o grew, te matirity, molting several tines ind tevelopiig wits tS 


ntl fall, 


i the nterim (see text, page 28), 


of food, the while its entire interior, ex- 
cep: possibly ite nervous system and. re- 
producti vlands, tittis into a thick fhitd 
in which float tats of derenerating tissue. 
While the debris of the disinteprating lar- 
val bedy is being melted into liquid in this 
strane abembie of Mature, the fled, in itz 
turn, 8 bemp transformed into new tis- 
Snes find new orpans, 


MARVELOUS MAKITESTATIONS GF INSTINCT 


“One marvels,” observes an English 
naturalist, “at the skill displayed by the 





bord-in constructing its 
first nest; but it may 
be satel that the newly 
mature bird has at 
least had «a chance of 
watching a .second- 
year matron of its kine 
linidinge and getting 
some hints that wy. 
In the case of the in- 
sects there is, a4 a-nile, 
no possibility of such 
help. In the majority 
of species the other 
ts deat long betore the 
dangchter cones to that 
stage of existente 
wher the necessity of 
providing for het 
[Tageny arises; an the 
knowledge has to pase 
ly was af transmitted 
memory, 

“Somewhere im the 
tHinite speck of prote- 
piism constititing the 
ege oF one of the sole 
tary bees, for trestance, 
there is an infinitesi- 
nul particle of nerve 
matter which contains 
the secret of how to 
cut accurate circles 
att ovals of toselrat 
eo that a given tin 
ber af them will over- 
lap and curve inte a 
pertect evimnder, Dur- 
ing the greater part of 
life the erentire 

which hatches from 

that eee will have no 
need of the seeret, bit the germ of it will 
coon developing, and when the bee has 
reached its adult form there is the iden in 
the memory cells ready to instritct the 
nerves that govern the action ol wings and 
legs and cutting jaws.” 

The milkweed butterfly sips the nectar 
of flowers and never touches green leaves. 
Tts caterpillar, however, would starve on 
rations of mectar, The butterfly knows, 
cr—to be literally accurate, instead of 
ficuratively correct—acts as if it knows, 
that the caterpillars which are destined to 
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hatch irom the ees it 
lavs mtist hbaye frecn 
Pood, so i always lav 
them on leaves. 
Likewise, one af the 
Aleloe  lilisher-beetles, 
cousin of the Spanish 
fly, lays its eges by the 
thousand—pe rhaps 
four thousand the first 
avy, three thousand 
the second, two thou 
annie: the thored—near 
the totrows of certain 





mining-bees, T ‘ ® Th, 
extaisterd by the Her- 
culean task of instr- 
ing the -perpetuntion 
of the species, the 
mother hbeeth crawls 
away and cies, Pres. 
ently an imnnmerntiie 
host af small creatures 
come out of the 
round, seek out the 
Howers frequented ley 
the bees, such as the 
eompasttes, aml then 
hiays onto the bees" 
binches fs ties come for 
nectar ad. pool less 


A MUEUFRER UN- 
MASKED 
For a done time 
these hin CTehhites 


were believed to be a 
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toa Aleloe beetle. Then Fabre stoucie denth to fasten ms tentacles to her hopes, 
them and ford bare bies that after one She seals up the cell, but not for her own, 


is safely ensconced in Mrs. Bee's fur it The bal Meloc promptly tears open the 
rides around on its - animated airplane shell and proceeds-to feast upon the con- 
until she his prov sicied ber cell avith tents of the eee, “Then it poes:to sleep, 
pollen and haney. Thenlat the moment the Por several wears it stays in the cell it stole 
hee | Bays her ege cn the polle aad lomey From the bee, taking divers Dia {rs theres, 
the ith: scamp intakes a flying leap from each time waking wp transformed, and 
the back of its hostess and lands on the finallyemerges a full-fledged Muloe beetle, 
newly faid err, which it proceeds to we ready to start the cveéle all over again. 
beth as-a hfe raft and a larder. Cinly quce uy 1s life did the tiny crea- 
The prior bee ating ti planta vig of ture have oecasion to seek out a plant om 
life, unwittingly permits this germ of which to hide: only ance, occasion to steal 
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Photiegraph by Laciwood Af, Lice 


A SONGSTER OF THE DAY ANT) A SERENADER OF THE STG 


Hanging of the Turkscap Bly atthe left is o borvest-fly whose fineless bor hills the ate 
5 P ' r . a? 8 H 
on an Augut dav Won his eolertul haleony at the rieht Mr. Katechd looks ont tpon the 


scene. But tie videfined accosatmom agaimet the mystermos katy: (sre text, page og) will not 


be heard wnt eventhhe, when the harwest-iy is wrapped in silence. 
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of a moth closely re- 


toe of its race, the woodpecker, m order lated to the silk-worm moth. In laying 


to provide an exact wav for the beetle to her eres, this moth takes down from her 
ée. Then it retreats a bit, excavates a own body to make a cover for ber ery: 
transtoromtion chamber, which is lined just as the eider duck plicks the downy 
with a awan's down fabncited from saw- feathers trom her own breast to make a 





dust. This is barricaded with taple doors: warm nest for her voung 
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slecp of the transtormme period. tents: but when the tang of autumn 
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touches the air, they 


comstriict a larger 
hatptation, of such 


strane silk that tt can 
weather the  wititer 
pales without dit- 
culty, By the énd of 
winter this may be as 
large as a: half-gallon 
measure — “the inte- 
rigr a combination of 
ho rapshop ainl a sew- 
ape farm.” 

As thew march 
forth from their tent 
on a stnmy day for a 
mer! of pine neerles, 
tie caterpillars travel 
in sinele file. There 
are no natural leaders, 
whichever happens to 
po first bein, tor the 
moment, the leader. 
Now itas this one anil 
new that, lat exeh 
caterpillar leaves oa 
trail of silk behind it 
that acts as a life line 
to guide it back trom 
the grazing groumis 
to the nest. 

Cine day Fabre siuc- 
ceedecl tm getting a 
procession fa start 
around the rim oof a 
big palm vase. He 
eot the line where it 
reached the rim, and 
the caterpillars, ¢om- 
pleting the cient of 
the mm of Me vase, 
nwithingely, guided by the life line they 
hacblett behind, started aramid] agam. All 
dav long they kept marching accund ort 
around, for there was a solid ring of 
caterpillars, cach with tts head to the tail 
of the one before te. Far inte the tieht 
they sull journeyed on, slaves to their life 
line and bound to follow the one -alear. 
Mortimg dawned, finding them motionless 
and in a torpor, laat still in formation, 

With the warmth of the sun ton them 
and the urge of their appetites within 
them, they resumed their patient march. 
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EPICURE INES ON SNATI 


Sienlinge wp cm the snail, the aseallant sciministers an anewtheter so 
etbile that the victtin 4 met aware that it has been attackrel 
ihe ancethetic hoe become eticetive the glowwonrn cover small sectoru 
of the wicttn's belly with «a peptonized saliva, which predigesis the 
ena s Hesve mal turned into am edible broths 


Apter 


On and on, around and around they went. 
Nicht came again, with it weary halt, 
tnd another morning with. its potient re- 
sumption of the unendimge path, A. few 
stragglers sought a way out of the circle, 
but came back and resumed the groelling 
march, The third night came, with its 
halt, 2cwl another morning with its march- 
ing, Sa the fourthand the hfth. FF ont- 
sare and weary, there were stragglers ane 
confusion. The ting of caterpillars ty- 
LTT eh Series of short processions, which 
apain were onited before the close of the 
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this article, has written at length on. the 
strange intermingling of blank ignorance 
and surpassing foresight among the winged 
hosts, 


SKILLED INSECT SURGEON HAS A MENTAL 
“OLINh spor” 

The Pelopseus wasp, a splendid potter 
and an exquisite surgeon, able, with equal 
facility, to build an idealcell for her tm- 
hatched young anid to paralyze, without 
Killing; the spiders with which she pro- 
visions it, was unable tu detect the removal 
of the first spider, with its attached egy, 
when-she browght m the secand one, Fur- 
thermore, she was unalle to detect even 
the removal ofthe cell itself, and pro- 
ceeded to pilaster the hare spot where it 
had been, even as if it were there. 


Likewise, the familiar Sphex wasp, one 


of the most highly skilled hunttesses of 
the insect world, knows exactly what spe- 
cies to capture for her future babies, where 
to sting them so as to produce paralysis 
instead of death—imeat preservation with- 
out salt or cold storage—but she seems. to 
display utter stupidity at times. Lt is her 
practice to leave her cricket at the entrance 
while. she goes below 19 see that all is well 
lefore she takes it down, Forty times 
Fabre moved the cricket back from the 


entrance ne more. than stx inches. Forty 


times Wire. ophex dragged tt up to the eri 
trance awain, goime down each tme for 
nniother needless inspectian, 

Some species: Gt Bembex (see Color 
Plae X) wasps do not provision their 


luirrows, but bring the prey to their young, 


asthey need food, after the fashion of the 
birds, ‘The entrance to. their burrows is 
tlways in the sand. Aiter getting down a 
httle distance in more substantial sail, the 
fallery rans approximately parallel to the 
surface. On the surface there is no mark 
by which even a Fabre can detect the en- 
Lraice, 

Whether Mother Bembex comes i or 
goes out, the door of -sand always closes 


the door mea, and repeat the 


behind her. She wanders far m search of 
prev, but always finds her cloorpiaast as 
ensily and definitely as if-it were ao plain 
that these who tun might see rt. Yer it 
one excovates the gallery, leaving the en- 
trance intact, she will go through the door, 
come out of the open gallery, go through 
perform- 
ance again and again. At the end of the 
eallery lies the rub that was the object 
df her maternnl ‘soliceitiude, the baby for 
whom she worked day in amd day. out. 
She dies net recognize it mw, She trum. 
ples taper tt, iwneres its presence as if it 
were only so much clay, [bis not recog- 
nized ior itself; she knows it only when 
it lies at the exit! of the gallery to which 
her doorway lends, 

Even when the doorway is obliterated, 
with the gallery left intact, she recognizes 
neither the gallery nor the grub at. its 
terminus. Iler baby may starve before 
she will feecl it, if either door or hallway 
is disturbed, She reeqgnizes her offspring 
onlv-as the gril that lies at the end of an 
wilisturberl gallery Jeadmg from a coor 
through which she passes, 

COUNTLESS WONDER STORTES 

One might wander indefinitely in the 
realms of insectilum, discovering at every 
ste things thar rhake the most blosé 
among us pause and ponder. 

Parasitiem, in which members of one 
species lav thelr cies upon the bodies of 
other species, or even infect their living 
young into the bodies of other species; 
parthenogenesis, in which os many as 
gy generations have been produced with- 
out the interposition or birth of a single 
male (page 3); ability to hibernate, in 
which same individuals have been known 
to seep more than forty vears.and wake 
yp—ten thousand wonder stories might be 
toh! of these strange creatures in whose 
lives is more romance than oll the fiction 
writers in Cliristendom have been ‘able to 
Compre tp), 


For a disenasion of specific «pecies and families of inavets and their jaabitats, 
see pages 28 to 8. 
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he found, in cere deta! than was pop- 
sible im the general story, some of the 
ditstanding events in the lives of the in- 
sect families represented in the 24 aecom- 
panving Color Pintes. 
Al large number of the species por- 
traved tn color cume from the Treipics. 
Hut family relationships endure beyond 


1 THE sccompanying text pawes will 


CRICKETS, COCKROACHES, KATY- 
DIDS, AND THEIR KIN 


(Order Orihoplora) 
Mates 1] and If] 


This order embraces six families, mpresented 
respectively hy the: eshort-lnormed jrasshappers, 
the crickets, the katyilids, the walking stecks, 
the onatils, and the cockroaches. Thre iruli- 
vidiale of the firet three families sing: anil 
jump, while thete of the lotier three ore mitite 
amirl cr Abmost all of the music of the \imn- 
sect wrk tomes from the three sinpring: [sitet 
Hes of the (eiiopiero, Tnileed, the cicada is 
the one famous macstro that doce mot hebong 
‘te thie dre. 


Short-horned Grasshopper Family ( icrid: 
dae}, “Phe short-hiried grasshopper family, 
ilistribited all qver the work, fas about 500 
species in the United States, ‘To tt belong the 
Rocky Mountain locust, which in toys gene by 
camel Kansas to be kinwo as the “hopper” 
State, the Argentine jocust, which frequently 
devtens pen the pumpa from the foothills 
af the Andes and ents everythitg hare helore 
It, the locust that waa aniong the Plagues nf 
Pharaeh, and that other one which figered in 
the diet of “locuste-and wild boney™” mentored] 
itt the Hible. 

T pe life histories of most of the short-horned 
“grasshopper and locust especies ehow Title varia- 
Hon, The females deposit their egies in amiall 
oval, or bean-shaped packers, either in the soil, 
at the base of the stenis of grasses, of in soit 
wil, The fallalepoted egga do not hatch 
until asprin. 

The specles reproditced are: Autumn Yel- 
low Wiiged Grasshopper (.drphid rontioptiemn 
Burm, Plate T. figure 1), occurring th the 
Hortheastern United States it automa! African 
Grasshopper (.Thractowmorplia aberraris Karsch. 
Piate U1, figure 2), coming from eeotral Africa; 
Eastern Ujalther Grasshopper (Romalea micro 
tera Palia. Plate Uf, figure i), occurring in the 
hav fields of southios stern wane States: Yel- 
lowe Wo imged Orashepper (aeplia simplex 
Seudd, Plate IT], figure 2}, habitat the Missts- 
aipol Walley; Eur Grasshopecr ( Mona- 
chidiom fimer Toh Plate HY figure 4), occur- 
ring alike im Europe, Asia, and Africa: Desert 
Grasshopper CLeproe cyanea: Cockerill, Plate 
LNT, figure 6), habitat the arid areas of :south- 
western United! Sigtes: Old World Al eratory 


geographic Loundaries and are more per 
sistent than either color or cut of clothes. 
So, every brilltant tropical insect bins its 
(mb cousins and common tantly bonds 
in temparate larels, 

The bingraphies deal lrdadly with. the 
families and give details that apply to 
those members mist funiliar to man in 
everviday Tile. | 


Locum (Lovwsta wmiyrateria Linn, Plate 111, 


igure 7), occurring in Ewrope. 


Walking Stick Family (/hasmuidue), This 
ligarre group, some Of whise members disguire 
themoeclves br simulator twigs and leven, con 
tite abet Goo species, mainly tropical. Six- 
teen species are: native American, the moceat 
tasnilier bei. the walking stick: or devil's diinn- 
ftps cheat le eeu, Onell of at. inch 
Lorre, ov nottshied black, with «a whiteh stripe arm 
age side, ane scatter on the rotted in the 
fall, where they Te until the warn das of 
epring. The female, unlike sitar Onhopters, 
mmakies Ho provision for thei safety, If wertiin 
apices Of walking sticks Jose o deg another 
eriwe iti Tia glace. 

The stecies repoeluce) is: Walking Leal 
(Palctiopillion tvoculania Gray Plate 11, 
fyure 3), habitat African coast. 


Mantis Family (Wortidue), The smanitics 
are carne crceas tropical tribe, with mans 

ecies havin winge resembling the leaves of 
platis, both in colering aml formation.  Per- 
haps a soore ef species are frm tw the South, 
cme of them extending its habitat ax for north 
as Maryland and Indiana ‘Tle epg cases ap- 
proximate the size and shope of an alms 
god the ¢oler of golden-gram, the substance of 
which they are tide being alin (i) aitk-—a 
frothy mass whipped until. turns to a foam 
aod hardens. 

Tt has been remarked that although the atti- 
tide the mantis gisuttes-inay seem to be thar 
ef devotion, stich sanctimoninis alrs are a 
mask of evil habits; “thoae arma folded in 
prayer are cutthroat weapons: ther tell no 
heads, they slay whatever passes within range” 
At the sight of one of thermore formitable kinds 
of prey the mattis fives o convulsive shiver, 
sirices a terrifying pote, spreads ite wings, 
ctrls elie tip ef its alelomien, and, stacching firmiv 
Fett four hind legs, holds the forward part of 
tis body ijiright, with forelegs forming & cross. 
The Vietim cooies within mange, the ee 
fall, the claws strike, ond the sawe clutch: 
pees. The wretched victim writhee with tein. 
chews space with its mandibles, and helplessly 
locks the air, The maninis are friends of man 
feeamee they. five so fatgely on insects that are 
lestructive to crops face, alse, fiaie 0}, 

The species reproduced is; Chinese Mantis 
(Terddera snicng Sanas. Plate If, figure 4), 
an imtnprant from China, 
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i Satingal Geagragile Sec ety falvtige by Hoshime Mirayama, Lier Paul: ary 
SCRPRISIAG EVENTS IS THE LIVES GF CADDIAFLIES 

Airyinannered, filmy swinmed, anil lone antennaed, one would hardly suspect the pentle crenture 

perches on the Tily ae beimg the rnether of the inseetein Inventor ol he fet submcnine She drops 

rer epics on the river bottom. These hatch, and the Doth: wigghers boiled themselves cases of fier 


and pebbles, which they line with silk, in these they can rise of ainkiat wil The diving beetle 
preys upan them as ahown, The aiddis ty Whustiited belongs to the Gimily famaopétiaaer, anil the: 
diving beetle to the fanily Ffraraparivdaer, Uh mechs lust rated are matiural aime 
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A OCROT OF TASSHOPPER RS AND) THhiit CONTRASTING KIX 


TD) Anton Wellow. Winged Grusshopper, drpiia eentioptera Burm. | Female); (2) African 
Grasshopper, druciimorpie ater Karech | Penal); (5) Walking Lei, Paltpiyiline diocwdaium 
tray [Female|); (4) Chinese Mantis, Predera tinenan Sauss. [Female [; (5) Coriental Cockroach, 
Aiotte orientalis Linn | Fernie); (6) Eastern Lubber Grasshopper. @emairea microptera Palis, [Male] 
Sly tektt under the lollowing Family healings: Short-home! Grachopper, Walking Stick, ane 
Ants. 


TT 
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it) 5 ibid! Vii t lili Scvint aE ey 
re MOLECRICKET, THE TRUE RATVDLD, AND SOME Of THEIR COUETN 
i ; "| " F i te 7 i‘ - 
) Furnes Molecrcket, Gevtivalpe gryiftalpe Linn. {Fema ) Vellow VWVinged (ria 
homer, tetie shpat Sele), [Petnate|; (3) Trive Katya, Parres 
A | 


y il i ee uF 
Ruromean Cae Meso pipe tT. Adainactrid tum: fini: | rH fe li bit Fe) Aorerbon 
nfee Hald. | Female Hi I 


Hiie arr Fil I f Ala 5 h: 
| Desorttsraashooper, fo. 


Cricket, cnet 


re 

vrae cv¥anens Cockerell | Female): (7) Old World 

Mirratory Laotust, focwita migraiorsa (inn, [Vibe See deat hinder the iilowing Pamily headings 
Gockrogch, lricket, anid |aing-bormecd Grasshopper 
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ed) Geiger jel Seciety 1) fuse tural Slee 
PLATE OF HEMIFPTEROUS JEWELS GATHERED FLOM THE ENDS OF THE-RARTH 

Ho Nsmph of /seetiogers arvrart Linn: (2) PAtto senator Fab. (Fenale (3) Harleentin Cal- 

Papa pet a tieu tarp: PArtrresthd Hahn | femme - ie) rn of Paeriiocorn ar harry H-S is) a 
arrays Trey Hy Ale iO} ff ry SPT air ra Lint. Pil pa La i ‘io Carviecvrl£ fiivnaiias VYollen 
[: ma | pe | 9 (8) Lrrmorceris fina, i Pirated VN Hitthe | Male [nF il Be aban ur trated fy ] ann. [+s Mickle: ¢ A ime Tad 

l i jer exe fiieh | asa Bb errici le: | itd) f ArT Io erat gr hidri “Thearnly Feqiale 1 fi i rr enrorad pri ttor 
White | Female): (15) Tectocurts diopthalinice Var, schonherrt Esch, |Femake|) (144) Pretocoris afepihurl 
arn VF. evento Fab, | Pestle): (15) Jecrcert: perecrina Kirk. [Reinigle See text under the tol 


lowity Family headings: Shia id-bug, Stink-lug, Corttin-stalier, ane) Poot wt Td 





INSECT RIVALS OF THE RAINBOW 








ie ES ETT a! 


fet RT a Tee = olive lo ' 
 Nutirial Geographic Society 


SOLE DECAL 


lL) Avec congete hier [Female]: (2) Deineds oenisia Fab. [RFerale |) (4) Padsires cialeces 
Falk, | Feniale); (4) rererera spierdert Abaneh. [| Meads 5) Foviie deediee Stal. [Male}; (6) drarhy- 
¢ Stoll 


neikus rubromecwiates Dallas (Female); (7) Necare dideric Soy [Female);' (8) Chakorerit rattion 


Male): (9) Calarenthay fucernates Dory | Female}: (10) (Givecaniey crendt Letanll, [Female]; 
O10) Agta rifomere indi Leelee Male ?: (12 Paar fred pal eit Stoll | Pernbe| ¢ (04) Ratevie erpini 
Stoll | Femate}: 14) Pyweaniarrs dow recep etal | Tale rt 4 13) Java Par hala L Distt | Meads } See 


text gnider the beady ot Stink-tniw Family 


if 
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ASSASSIN AGS AND SOC ASS BOGS -THAT BELIE THEI NAMES 





1) antroscebr Aymeni pire Weetwout! | Female]; (2) Aftawowss: gered: Drury | Male): (5) Draco 


diteraivs Fab, |Mahk 1 Parnes defo bab, | Permape): 6S) Atieny mevetices Sie [Femilé |) it 
Mera due arm. (Male); (7) frradtewe refers Khor | Mile): (8) Sepding sortie Stoll | Muah 

(O) Jfaeime een Stal | Pemnle): (10) Paver preor Hiri. | Malel-: itis nitctyrtas dvngeracire 
List, | Penal a Tet Under the following Fanny heacimes: Svuash-boeg anu ASsassim-bnp 


Te the Asian: bug Family belong two species which figured proniimently in the pews of sever] 
Cerne pig. Dey were called the bassin bigs and ther repututian spread 20 far and wide that 
whorever anyone was betten by an iteect wt aovy kod the die rence wis that be or she fad bee this 
Tiotien wi nn otturk bey one of the Assessing 


VI 
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Nite Geographic Sect, = 
THE SEVENTEEN VEAR LOCUST, WITH OTHER CICADAS AND LANTERN-FLIES 


(1) Malayan Cicada, Muerkys phornicura Germ, | Penale); (2) Inclian [uwntern-fly,, Lotre earas- 
datia Fiori, (Miale}; (3) Asiatic Lantern-fly, Lrcorma deficainia White [Male ); 4) Seventeen-vear 
Locust, Titeine septendeci Linn, [Fenvale); (5) Mexican Lantern-fly, evdogvinra tilitfer Stal. 
[Malel: (6) Sane as Figure 4; () Philippine Lanterp-fly, Aptana auirara Stal, (Male; (8 
Philippine Frog-hopper, (ormepygapiax theora White [Female]; (9) Brarilian Cheat, Cartmete fortiora 
Gero [Male]: (Li) lragilian Frow-hopper, Tomaspis farcata Germ. [Female }; (11) Mexican Cicmda, 
Zammard calckrome Walk. | Mate]: (12) Javanese Cicada, Pity pleure foloigera Walk. | Female |: (13) 
lnthian Cicirla, Crarantat culpa Hipe [Male] at! tei tonicler thie Find lignan F mrriily eainies 
Cicada, Lantern-fiy, and, Frog-lopper. 
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= hy LL ei ear pbb oPlet hi CW ey iby Bfiha 7 a 
ASIMATED PURBITIT PLANES AXD WEVYGED CLOWSS OF THE INSECT WOLD 

() Mhilippine Danel-ly, Paredipiare reficigrne Seles: (7) Block-wing Damsel-fhy, alerion mica 
ion Heady. (4) ete eedoria Selves. (4) Pulver macufaia Olivier | Male}: (4) Chinese Catille 
Fly, Fadgerna condefaria Fob: | Male}; (6) Panamo Lanternedly, Paste tri punctate Dist, (Mule): 7) 
Kuhyspct, Afeterrisu americose Fab, [Male}: (8) Qurk Billed Lantern-ily. Fulpera taworena Baker 
\Pemale |: (9) Den SpotStimmer, frarleG polielis Dear (10) Neieetaier cAmena Linn: {fT 
Water-prince, Eonvarnvtaira pomteps Hagen The puirsant planes belong to the Drmeorn fy and Trie 
Damrey Paomilnes ancl tha: clowns to the Lantem-fy. Family, See text ander thee Family 


at tT 
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Cockroach Family (Blattidee). Thoogh " 
thousand species of cockroaches hyve heen ie- 
ecrited, most ee eee say OOM 
tries; only 44 t i o 
aver, tice eal being forse in ier ater] 
wools ureder sticks, atunes, and other rubbish, 
The two major peste are the (hriental Cock- 
réach and the croton ‘bug, bach of which cime 
from foreign ports, the former fron Chom 
amt the latter trom Enrope. Tramp Sieimers 
sometime came into port, alter sailing the 
sevrn seas, with their sailors wearing slaves 
whan aslecp. to save the mods of ther beards 
from being grawerdl off by the coclrouches, 

Almost ay sart of dry organe cfosigeh eae 

fete from bekhindings ‘or wall paper, doy 

read or leather scrapings, the prochimts if ier: 
lady's lurcer or ther own ege cases—is “brer 
atid plcittles” te the eockruach pia lite, 

The female lays her in a potselike, 
brown cose af ari: sister til, csnully woul 14 
eves in taye mows, arranged ao that when the 
young hatch, each rusk will face the other, 
he thaler cockroach, asa rile, curries the 
ese case with ber ontil the halies are ready th 
emerge, when: ae pssisty them bey tearing i 
open, The young ones ore able, as soon 13 they 
hatch, tv gn about withont aslein othils  frevem 
anyhienly, cating the Sime fod os their elders 
enjoy. “Thee mature in abort & yest. catty 
of a menher of ovigrown sata before be- 
coming ortolte. 

Vhe species tepreduced is: Oriental Cock- 
roach (flette onrefefis Linn, Flate 1, figure 
si, lound: in many countrics 


Cricket Family (Gryflidac). Most of the 
tri crickets, which heli to the Grvltil Cumily, 
have developed a footness for living ¢lnse 
to oman, ahd the cheery calla of the Grytiid 
omens ty their Juliets are familiar sented. 
They are onmiverote caters, most spectes 
spectutliing the day in sot dark cranny ori 
gore abtoad to seek their prey at night, Some 
eeccies are day hunters, however, The mote 
cricket leads a leirrowing Iife, aimally in dump 
cath ‘The female depoarte from aon 0 goo 
com ii ttasses of from goto 6p, She is one 
of the few poaancial insects that Inok after 
rie exes trie they hatch and then feed heir 
vou -ttil the bitter ate able to shift for 
themselves, She has t) keep a harp ere on 
Mie. Mole-cricket, for be dees not hesivite to 
cat his wn childven When he con gel lool of 
(hism. 

The species reprodivel f= Furopean Mole- 
cricket (Grwlolalpa yrylloiatpa 1 Plate 
TH. feere 0), intrefuced inte the United tates 
froti the Ohl Woeld. 


Long-horned Grasshopper Family ity 
Hyowndoe). Mort of the older aothoriies cal 
this damily the fLocnrtndar. It embraces the 
katvdids, the meadow grasshoppers. the camel 
efickels, the swofl bearing ets, the west- 
er crickets, and the Jerusalem crickets. 

The spocsed reprodaced are: Troe Katyrlid 
(Perofiylla cosellifolia Fah, Plate U1. figure 
V) vecurring in eastern Woited States: Mormon 


heeatte of the minuteness of thelr 


Cricket (mols simplex Hatd. rad 111, fig. 
ure-3), eahitnt weetern United States. 


THE BUGS AND CICADAS AND 
THEIR RELATIVES 


COrdet dfemuplerw) 
Plates IV to VEIL 


This order te ane of the most versatile im 
Tealaie coil form. While many rceent authoritles 
stbilivide it into siwital gramps, the rere con- 
serrative older classification i= ted by many 
MIMS s.. 

The groop embraces ahout 5,000 American 
apricies, dnchiding plant-flie, acule-irisecta, ar 
meale wings; cicadas, lantern-fligs, tree- and 
leet one and spittle-ineects; wuter- boat- 

striders, ote) scorphons ; ath Hit ae 
perce Siae, attile-linies, ane riety others. 

Some of the remarkable fase ities mot showt: 






those wineh prodoce: plant ‘galls, 7) 
these are the soc hie ot the 4 

tepe which produce the tang gall of th hickery 
amd the. roet yall of the grape. Sempy ied at is tho 
family to iwhich belongs the San Jase scale. 
The mates of some sprctes of this family are 
motthices ond a have a very brief extstence. 
The females become both foetless and > blind 
after settling down. 

-Statisticiara have ectinmted that Jeai-hoppers, 
he ouckiog the dap, prohahly destroy one-fourth 
of all the grass that grows and that a million 
at thet will bill os ita forart a5 4. cow 
min wait 


Shield-bug Family (Seuielleridac), The 
ehield-bres constitute an attractive clan, of 
which-some 25 American species have been de- 
scribed. None of the latter avente in sufficient 
numbers to be of ecanottic impartance. 

The specied reproduied ate: Nymph of Pie 
rllocena deere Laon (Plate IV, figure 1), 
ecomming in Tnha ond China; Phitio renafor 
Fub (FPF late TY, firure 3), occurring tn Aws- 
tralia.and Malaysia ; Nymph of Powetloceris 
cefulenis HS. (Plate IV, figure 4), lai 
in India and Chita; Chryrocorte bilunn 
Volley, (Plate IV, tgure 7), a native. of Set. 
intr: Cullipiare nollie Linn, (Plate TV, fiz- 
ure O), habitat sottheastern Asia; Calliphard 
ercelleng VWoortm (Plate ['V', figure 10}, occur- 
ring th southeastern Asta: C Dresocariy grandly 
Thumb, (Plate TV, figure 11), habitat Clin, 
Japan, and Uniia; Clirysocorix sellator White. 
(Plate TV, figure 1), native of the Phitip- 

Hines: Tectocoris diopthaleas: var. achonticrrs 

‘och. (Plate TV, figure 13), Poabiiat esctenlivig 
from thet, curt of Chita de thay of Avastralia ; 
Teefocerts diopihatmus var. cyoipee Fol 
( Plate IV. heure 14), 0 imtive of Java: Tee- 
jorcrie peregrine Kirk. (Flate IV, figure ts}, 
inhahitime the Iands that berder the Indian 
Cen 





Stink-bug Family (hextatae ane). This 
furnily ccmnprises Soin 4c) abet soo 
eceurring in the United States, Mont species 
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Burtowing-bug Fam- 
ily (Cydeutie). Twenty- 
nine Spciats of this hams 
row are Hetes) im the 
United States Their 
[rot lege are mote or 
lees Gattesed aml fitted 
for digo, ariel they are 
foutul burrowing in sandy 
places and under sticks 
ara) store. Tt ie tlyokapelat 
hint they feed hy sucking 
the sap pram plant rota, 

The species reproduced 
62 Croftecontys bore proline 
White, (Plate FV, furore 
4). habitat sontheietern 
Asin, 


Squash-bug Family 
(Coremae). ‘This tumily 
contnts of geome 1,500 
Krew apecies, of wick 
a0 are Aumerncin. The 
lariliar aquash-ltgr is its 
toast witlely lonown rep- 
resentative, Tao if also 
hele the: has elder the, 
which sucky the sap af 
the has elder wed in welisli- 
teal resembles a giant 
fod-boe, otal the cherry 
bug, which imijhes the 
pmce of the cherry, 

Same of the sytash- 
les ate | qieer - lolcinit 
“critters” (me has tte 
wing cases higher at the 
tales than at the mike, 
this préclocing a edrt of 
hepper with o sericea of 
‘janes around the eres, 
In the the mole hos to 
catty the farily edges, bert 
he accepts his task only 
aiter his spouse has hen- 
pecker hit to oH pint 
where he scea that opto 
sition i useless, 

The species repecalincerl 
orc: Anizgerceler fy- 
menisters Westwel © Plote VT, fieure 1), 
found im Mexico; Sector hifinealus Fuh, 
(Plate WI, fpure 3), -inholiting = northern 
Setth America: Farypter fortis Fab, ¢ Plate 
WI, figure 4), oecurring throughout Seth 
Anerica: Miche mietaliiva Siem. (Plate VI, 
hzure 5), native of Arico: Mogens: funata 
Him. (Plate Vi, fieure 6), tanding from 
Texas fo Central Anerica: Sepiting cinela 
Stal, (Plate VI lore 8). inhabiting Mexteo: 
Machina meotcma Stal; (Plate VI, figure 9), 
habitat Mexico and Central America: Those 
niga Ben, (Phote VI, fire 10), freqmerting 
the southwestern part of the Wuited States 
and Mexico: Splrctvrius fongirostris Dist: 
(Plate Vi, fietire 19), cocurring in Central 
FAnerici. 





Locusts sometimes: swarm in unbelievalle tomisers. 
army at them spread cet over an area of more than 2000 sqaure ntiles, 
while fixing ver the Red Sea. 
toring which 1,900 tuns of equ alone Were destroyedL 


Phomgraph by Chories Martin 


AN UIFUGAG: LOCUST CATCHER WITH .HE XT, IN LUZON 


In 188q a Vat 


Cyprus reported an invasion tm rat 


Assassin-bug Family (A'edectlac), ‘This 
family, embracing some 2,000 especies, mont of 
them predacteons, feeds principally on the juices 
of other itmects, draining the prey dry, To it 
botomes the tations lossma hag of peatervenr, 
wai El 42. Wilde buy us dmts af bristly, sticky hairs 
la which dost adheres, making o pert of task 
from which i thee nome, masked bhed-bog 
hunter, is derived. Tt able to bite hard, in 
ficting a rather painful wound. Rarely, bow- 
ever, does at bite birnan ‘beings woless altockerl 
Litualhe living camt-ofaioors, tl sametom|es m- 
vines wermin-hinitedt hye, In the Sonagls 
lives aocther meniher of the family known ns 
the tier bed-bog, which is a persistent sucker af 
hums bio! and therefore is frequently rated 
as a kissing bug. The wheel-bug has a toothed 


4% THE NATIONAL GEOGRAPHIC MAGAZINE 


ll a 


- 





Fiotegra(e fie tomes Tiree 
THE ARTISTOLOCHIA: TLOWER OF CEYLON DETAING A FLY For rts PORN RES 


"1"! qt le r a’ i Wie ried PRrctters b f ? 
. Phe relations! a DEPWEEH Hisects Atl Powers sir Many Srreiving aalaptiothms. The Viens 
hvtrap atid the sandew are familiar flowers that captere Hie. The aristolocina catehes the Gs 


[see on thee ier toe at) tlhe right) a il lj nds i o LH Ee birt ceritil bus pil Li fi ELePii il iT] eli 
1 f . qt ‘ = = = ow 2 fit 
inert s feet bas feetiliverdd the atipnias. 
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4 HELLGHAMMIETE FRY Finite SAFETY Th 


bl Ve at, 
Come of than coploy feareane aspects, 
thins pera he cjiie lat aes 


Hefore man ever dreamed of a. Worl 
cummceutla ere 
etui athears mitite renturce 


helleranmuoite merrees 


thor 
hada) in 


comb og tts 


crest resembling Socks 
ini] 118 care ite ship 
ase okt abut OC. 

The species reprodtieer| ire: 
foecie Drove. (2 ote The 
the soviheiustern lL niteml 
pestanes Rlve. ( Plate 


im Swoth “inerho. 


like fittle 


Ait ra tour 
7). mhahiting 
Trtalome p- 
aa 9 


ferure 
“a tates 
VL hgure 7), 


Cicada Family (Ciradidart. About 74 spe- 
ces of this fanily sre found in our tina, 11- 
cluding the harvest-fles and Iprermen, “The oot 
farmeites Coad o Seve diecte Vor 
Lees. Of all thie leorgpest 
pers ct cen, Spt Aime i; wears 
the grea ia ite Jarval staee are any a Tew 
Weeks Stain fet the arielt form 

re Trine rho ‘fae areal after throat 
eff ate darval clothes. it makes merry fer a few 
liye anh then dies Ti Loyingr fer eyiee thet 
femme gacrecs thee tye of varios trees, tel 


in othe alt thee mene deposits them These 


however, & the 

anc aite Ta Al 
KiWwiin ttaecta if fins 
scieate retis lest 


B 
a 


twins later break and fall te th ground, and 
i Shut ste weebo the vorig hatet and creep 
down hementl the siurtsice lueprr: their. torng 


They foul ‘on: toe 
me extent, om the puiccs-of 
and otter deep-totl plants 
atal tool fren pour to sim tines urine their 


tiickereraune lite, 


SHUIeTTANCa Career PYEETTLITS 
cm tie wivtl srl, tis wm 


the roo of tree 


OF THE, 


iteelt fa ts environinent 


RAINBOW 1:4 


a 


(Miditcwraiih liv Leiwined Seeding 
ea i a | 
ttagikrs af the art «tf 
visibthty, and 
natural enemies. Tlie 


ita etyreu hited i 


insects hal cote to be 
oihere hip acted o lew 
distasteiul to thet 
o that only presence, 

Malayan Cicada 
Mecnicntoa Germ, Flate VOL. feure 


The epeces: repricige cil sire 


(Ft aeeirus 


Li, Occurring in the Maloy Arclipelage; Say- 
entern-rear Locust (Viicina septemdecin: Linn. 


and &). inhaliting the 


shige peer 
Livy ttt. Note Vt. 
hee (iccula 
Plate Vil, figure 2}, tak 
ttat Mesto aml South Amines; Javutese 
dk: raat i Vetere Pavers re WY clk Plate 
VIL. figure 12), hobitat Molay Archipelagn: 
Lmdian Cicada (erin Hie. Plate 
VOL fire 2a), ectimoyp im [ndis 


hhtret 4 
Stofen 


Piste VII 
easter Limted 
rinela fornia 
habitat Brant; 


coluchrona Wulk 


(Ci 
rire ), 
i? omined 


cal hleaciatt 


Lantern-fy Family (Falgordarc). While 
meat ot air Lis wert arial, eriacy ot the 
tropical species are bree! ith) lene bh Ea*- 
att that ther prowth fas gone to ther 
heals, A Brasilien opecies looks something Hke 
an Thsectrean Lapipecepennti biti, tire beige even the 
simufatinn of tusle om ite tangerocis-lonkinm. 
hit wholly tenet, bead. ertuwin 
junterc-Hies in China excrete ‘ 
white, flotculent wie, which i wes) by the 
hinecee tor canilles inl orlier purposes. 

The apeces reprediced are: [ndin Lanter 
ily (Soha ¢cordimofs Both Plate \ I! 
3), living th ‘hie ia? Amatic hantern-fly (Or 

“ 


ror deficatifa Whit Piste WIT, figtire 3) 


Ai Th dts 


moc iis 


She Cacs: | 
large Qaantities 1 
c 


hire 
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A TEETLE 


Tuy ler 


Fhotegrapa by Will F 


OF THE BELGIANS. CONCH ROLLING A BALL OF DIUSG TOTS NEST . 


This ia & cousin of the fatwa aiere! beetle of the anclent Kevyptiatie, which wos pecs il 


pty the teers with. thie demel, whet 
carved mn stones aid precious gens, 


necurring im imi an| China: Mexican Lain- 
tern-ay (ache phere tiltier Stal, Plate VIL 
igure 5), irom Mexico aod Central America; 
Philippe Lanternefly (alphana asteaca Stal 
Plate VOL, fire 7), aomative of the Philp- 
pines: Frlqor maciota Oliver. ( Plate VEE, 
fare 4), inhahitine Cevlon iond Indias Chinese 
Cataile Ply (Palvore condelano Fah, Plate 
WILE, figrere £3, o¢curting in India am! Chins: 
Param Doster: Fe (Phish tropanefata Thar, 
Plate Vil, fente 6). hobtat Pane; Dock 
Hitter? Lantern: fy (Fulgerd sitive Baker, 
Plate VIL, figure 8), oecuring i the Philin- 
puns. 


Frog-hopper Family {Cerropidaci, In ru. 
ral strolls oreanjonally one sees amall madees a 
froth adhering tu the stems: of taller grasses ani 
weeee This re a vice fluid whine inte fy 
heavy froth ly din fisect avhich eta ite popealecr 
hame. triee-beiper, tren the tselied that these 
masses are the epithe of tree froze (ocr illus. 
tration, paige 22) 

ne familiar species, the foamy cicarelia, 
wees the troth f comtes aa amalwude. With 
rs proboscis sede deep into a plant sem of 
leat, it seecks cot the aap, whech tt passes thyrarierls 
Bo tioy mrchanion at the tip of ite abdomen, tn 
this process Ht thixes att and a foum-forming 
substance with the sap, procecmng tiny: beagles 
havi fh henecity tht comes them to hist for 
ry his. 


Erture wes polite! a saercaple, aryl whose oma 
The familiar rose beeths belongs fo the same clon 


Wal 


The spec) reprodeced are: Philippine Fro: 
hopper (Gpioepyvorler Nivora White. Plate 
VIL, figure 3), tehabtting the Pihippines: 
Arusilian Frogg-hopper ( Peumupis furcafa Germ 
Plate VO, figure ao), occurring in Brazil, 


DRAGON- AND DAMSEL-FLIES 
iCirrler i hal radf 
Plate VI 


The creatures of this order tright be called 
the hawks of imeectiiom,. There are. alhettt. 2.000 
Know spores, ano of whieh are futrtel im the 
Cited States. “Choweh bmoolie superstition has 
it that the dragon-Hies are snake doctors, thot 
they sew up the cores ai boys whoowade im creck, 
anil that they ate horse atingers areal trole kill- 
ers. they are, @s og matter of fact, honest 
i-socdiness freeuis of everybody, since theis 
fawirite teed is the pestifierows meoequite anil 
thie Twithertame fly, 

Compound eves with as many 23. 20.000 facets 
ate possessed br many epecics. Theso produce 
maryelous missaics of images and give the pes 
woor a Wile angle of vision. Many ateces 
alien fave ample eyes to reentoree the powers 
of thelr eampaund optics, The dea fly's 
iad re minted a its body with at insectean 
versn of o ball ond aecket jom!, which en 
thies the joaect to see beneath orl alove jt 
sceli—g power wend a except-a few of the 
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tet 


Piet grep tie Poul Flenri Fatice 


A SCARAD OF SPALN 


te one of the anomalies of Nature tha 


g.” wu ” 
which show miterrial 


qArctwon of the latter fei 

Withee? find 
a = Tr 

wereipea, ete Beye 


I 
q thi 
I 


prociend [1 jown i ber htrrow 


pe Puli, 


citlver essen lacs the seeuctited, aim-begered 
artier af Chewhtirta 
li aril E hinilel tt | TE CeCe i eTinkett 


the dragon-fy-eroups ite ax ews together to 
form © bosket om which the emt f 
mt the tw 
erip on tl In sore speciosa the victhn ts eat 
Wiig. wm thers thy 
Afoat apie 
cihpared with the Wverhee trans 
IR tomes. Ten pairs of breathing 
rfl £5 Dm 
Phe young of the damsel 
wre wholly abe rm 
aquatic. Down on the hed ofa imirky streom 
or muddy pond thes dwell, thick of bed 
of henmel, arid half canceled In sim Thi 


| 
teeter dirty, crayv—ereen bodies they es eae 


» Dray 


Lrant deg cam eet a hrm 
elites Gt jemore 


= 1 
SMTi les mio the lool 


i j 
taper hat Cree GPppia 1? 
bia Lito 


vinitahity 7s they Tre m azrnivrseh, wiring fi 
ime hupless creatire to come ther wis 


When a Moy-fiv larva, or a cachlis-worm, of a 


Water Lue paces tr ven is Onsitapechng wi 

\j iH = 20 = 

1p Pakyrerees f Ti | ali aE ey j fo tT] “=! Sif all i 

creature copeen wie on th ltecktess toOrierer 
> ? : eye a 

file tact! Tei chewed to pecs Phe lariet 


i) ed ce 
i = . M 5 i= 

nd alae jaws ume the pees comes hy Lhen 

the Tip g exteniled aril here shivit 


ie i iWewals ely lin} rt nth 


hed a whos 


= 


victim and drawa it in. 


me afc the teres fal the 


a 
oncithe Tor tear ye 
het the thwithier retimink tor fear constcunre 


ehilelren 


look ater ir lire 


th fow exceptions, the two groups of msects 
lan beetlen. Seo itera 


ey a og, . = 
ftemime to Teir nocs 


The oymphs propel thentechves by drawing 
water Thomaeh tec 
This expulsion i¢ with. con- 
which, on the prinéiple of thee 
itrives them forward o «hort 


1 
rr mil expelling draiie ot 
retention tracts, 


were puree 


L 
= 
= 
- 


Sictinimer Family (fieliniidas). ‘The dru 


or-Aive of ol iimiw are found oll ower the 
Cries The Water-printe : im Ootistral] 


Nie Giver and &@ hard «creature to capture Phe 
fies ghene when depositing ber ‘crea, 
and) makes. het 
eaimne iligtufice 


Lemahe 

dips to the surince of the water 

fiat, oo that her ogee mov not 
lie, ao fo anak “all thoone hasket 

The reproaticed aré: Ten Spot Skim- 

(Libeilnte pileielo Dray, Pate VII. 

mn orth Amenca: Wate 


Hagen 
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MeT 
htire i CCuUrtrihy 
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True Datnsel-fly Family 


| 7 i 
I “Che EEC | 


ry . aca 
This fatily aches ahycayt 75 speces an our 
ft atin Phe fteriles ceyiaee their tees wu the 


beste Of dqaahe platita by cotting slits in the 
with then sharp ovtperatters, «er tm th 
rubbish and oid alo the border of ditctir 
one the frites of stream. 

The males of some epeces are 


the duels they leh 


famens for 
Flying xh iit O11 Ali 1h hye f 
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Photograph bu Paul (1s il L Tu oa 
A ROBDER: PLY WITH ITs PREY, A SCORPION-FLY 


Its estimated that about so per cent of all the spectes of tsecta ore engaged in preying on 


ether species of ther own kind. The robher 


fares, WiHGO exception precictory, 


Alice ore all awift, hairy, 
Sune of ttm are vtry 


foerochoms-looking ores- 
latge, 25 much ae two inches Jone. 


These latter de not hesitite to attack drapan-flies and bumbhle-bees gid even the fierce aml active 


tger-beetics, 


evidently in a conauming rage, cach tries-to geet 
Into oO powition to tear the others wines, and 
the duel weually ems only when one of the 
rontictiants fis bern vanquished 

The Ruby-pet has been called by Kelliwe 
perfect MASterpapoe of insect beauty and Loace 
Cnty the mules possess the colorful wenma itt 
their wits thal pre the species its ime 
somciimes hundreds of therm cling tu willow 
branches in gracelul festocns, where thev look 
like strimgs of rubies, 

The species reproduced ore 
ecl-fy (Paeudopiraea refalgens Seles. Flaite 
VHT, ture th, occurrme in the Philippine 
[sland=: Black-wing Darnsel-fly (ferion yee 
tiaftou Urane, Plate VOI, feure 2), inhale 
iting the eastern part of the Linited States; 
Metal wivlonia Selva; (Plate VILL, fietire 3), 
inhabiting the Plithppines: Rulsy-speat ¢ friar 
ring amerticang Fah. Plate WILL, fienre 37), 
habltat North America: Meseobarte coinunests 
Linn, (Plate VIC ieure to}, oceurring- inthe 
Philippi 


BEES, WASPS, ANTS, AND THEIR KIN 
(rder Alsen plerit) 
hites A ADT, ATT, AL 


More than $n,000 krowh.sfeces are grouped 
m the order, and there are perhaps ten bernes 


Philippine Dum: 


ai many that opver have bett deseriledl, em- 
Brucimg noet only the bees, wasps, and ants. Lut 
alen the saw-fites, born-tails ensign flies, chaleid 
files, gall thes, ichneumon filles, cuckoo flies, 
anil tiany tether lesser suluecders, supertam- 
hes, and families. 


Thread-waisted Wasp Family (4 ffrec- 
duc}, Many species of solitary. and hunting 
wand, rol in size ard choracter of pres 


front the giant Creado-killer te the littl crab- 
rot whose quarry consist of harmless fies are 
included in tlits family. They tow their game 
with rare finesse anal preserve it with consum- 
mate ort, 

The familiar mitd-cdautets thay luild their 
deveca) tilaiar cells side by side beneiith perch 
rote on ceihimed, al under the eaves of houses 
are characterise members of the family, Al- 
thimeh they. work tt erud, the mmot-cahers 
are exaitisite tr their jahits, Lf we watel: one 
at them epiiercig a pellet of mud $we wuill-see 
her feet ect dirty ond the ends of her manili- 
bfes solled: but, fiutatively, eho tues leer hurts 
carefully tucked up and ler slecves as care- 
Feil by rolled ont of harm's wav. And when ber 
work 16 (iver every porticle of dirt must lie 
sctafied off both nandibles and beet 

When the dog days are with os, and [yremeri, 
harvest-flies, and dog day cicadas begin ther 
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DM bctenperangeli ley Coaeppaprietel, AL, Lotito 


AN ISSRCTEAN DRILL—(THALESSA) MEGARITYSSA LUNATOR 


This ichneunon ily prfers on the lates: of the pitienn tretriex, arth ef the hhorn-tails, ‘The 
lawest of ihe three threadlike opperiages ix o Goathle ovipasiter, When the female finds 
the gallery of a pigee tremex larva ehe elevates the ovipositer in a loop over her back anil 
brings the tip dwt to the suriace af the wood. She then makes a der tick ent-of ber tbody anal 
ptuceeds with great skill aml preeision to drill a hole inte the barrow of the tremex. There she 
deposits an cee, froth which soon emetees a larva to attuck the Jarva of the tremex: (ane, alsis, 


text; page 52). 


vearly ilin, thetr big, vellow-banded, misty 


block wasp cueny makes ber appearance open 
the seene, having cone ap out of the big hur- 
row in clayey soi} where her mother cradled 
her. Watch carefully and you will see the lie 
hantress fying: araend in the vicinity of the 
awiree af the cetda’s song, Stildenty thot 
aun ceuges: aol in tte stead there comes a 
shell, distressimy, distotdant note, The big 
wasp hos driven ber vented) dagger into the 
hngatera merve center, atl with a shriek of 
pain the latter tumbles, wong with its eon- 
queror, to the grote. 


Then cares the buotress’s task of carrying 


her prey te her borrow, |e ts heavier than she 
ia, no abe gets astride it aml laborinyaly droge 
koopa tree. From that vantuge point she vol 
planes toward her burrow, alter the fashion of 
a fiving saucrrel, acd repeats the process until 
her home is teachel, | 
(Once there, she lays ah eee toler the mid- 
dle Jeg-of the victim, seals the ctenda in aw cell, 
anal staria looking for another quarry. The 
ree hatches in two or theoe days, and the eruls 
is agstired of juicy meat, for the cicada tus 
beet paralysed aan! mit killed, aml keeps fresh 
as Jong as the wasps baby needs fresh poent, 
The grub cottains full growth inakle of tet 


dayy, and then spends two dove spinning a 
eoconn of mixed sile arc cart, Im that ‘it 
spends the winter, emerging from tte transtor- 
matin slee in time to lend car to the [stre- 
mans call of © thew. seneom 

Another interesting species of this family 1 
the mami wasp, known as the Anmmmephiia. Dr. 
OW. Williston, in studying thom, discovered 
that these was octually have fearmed to use 
foals, but the digcover¥ Was 40 astonnding to 
ham that he feared ta publish lie oleervanons 
it first, lest all mankind shonald, protiuner bien 
4 "Nature faker.” Faut many another entomoloe- 
gist has confirmed bis discovery. After a 
inother Acmmophila hia finished digaing her 
gallets, dhe capitire: a oliut of small caterpil- 
lars or other insects, according to her species, 
paralvges then, wicks the cell swith them, anid, 
after laying an eg i presimity ta the prover 
der, seals op the nest; then she fills the bur- 
row with dirt; She often hos been observed 
wing @ amall pebble as a “tamping iron” to 
pack the soil-in selidly, a a4 to. remove cifec 
tually all trace ef the gallery, 

The Cemeris wasps, of which there are no- 
mers American spécies, also belong to thts 
family. They are exploiters of beetles anil 
weevils, Same species specialize on the adults 
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A CRICKETS GOLDEN CASTILE —A PUMPKIN BLOSSOM 


“Agtl comes to an eel, and the cricket's sone beeline, at firet in crare ond aby enies. sna 


evel? tity a Beeeiral eernayal my, m which CweTy clad ot turi boasts i Por Tey . and 
har tex. [aEe ahi 


Mm the fi, blick carpenter-bee, a large te A Euglossid Bee Family (Eouliceder), The 


Ulett, Which emir a hrriw ene 6 eeveral species cf this dattils of bees are soli 
Inch onbarmeter an odry lumber, This borrow tary m habits, Many of them have oot been 
Pull a il c Same E fair aiwiut hale lift nicht. aTuT | ear baal ly leah afireae ey hic ly are konewn 
inl them tmaket a right-anwle turd and tums hoili their neste from bits af bhowwred whit 
with the grain tor from mt oo foelies they foaten towether with the resin er gin of 
The bee works from iwo ta three divs an the trees 
mall section of the tumocl that rons across the The species peprudeced ane: Tropical Pee 
grain, abd from three to five weeks on the (fabric dfinidtera Linn Plate X, figure 73 
Feit eel at lf titi did aa moeclh in firopeart te a faite of Central America ° Sth Aer ciar 
to Tis size, he: could tir a tunnel two feet in Hee ( Aaruerte frantalts Goer Flate A. frertees 
diateter froamoen! to ond of a lig oo feet long, 8), fowrid Ge Central and. Sowih America 
cite thee deed bye brie teeth Frygeted marotriit A ese PY ats AE, fig if 


The species teprodoce? are: Samutean Cor- 1), fowsd th Céntral America. 
fe niecr hee CA giecetg corruléa Fil, Plate oy 


tutte 54 mhahiting Sonata Wanerican (or Social Wasp Family (Pexpotae), T'lias 


pottior= bee (A Word f crip Linn. Plate xX] faly tielictes the hornets, the vellow-jackets 
v i 7 . L -" @ ] 

netre [3, @Ccnring Sorin Aeris * Lafr- ond the ie 114 ttiat brite bor mirets Lintrhns 

fentersbee (Cyforopa homielows Fab, ‘te the octal bees atal ante: the members of th 
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While the cevkets we ktew Teal are the 
fielrls, thete iite many oilers we see fess 
iiteers beorroeee inti Une ero) Tike moles 
wirtle them lege onl esti wil 
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File brian be= tii nat ecru 
lite 

‘There is a vast kit of work te be done im 
the making af a hornets nest a4 hig aa a hall 
hoebel, Tn the eneine it te emaller than a hesa‘s 
coe: it hig been belt few eeme qeioen tht han 
survived! the winter, “TThr leomse piste bee roaele 
rommier ne the termds nert fy faaildnng 
iiditions fwre antl there, bot rather bw oo 
eracdial and mactrical ewpansicn cif the on- 
tire structure. Think- how often eich bit af 
wirotlerhrenridling rot be moved to hee the 
daze of the howe alwaya expounding untiormly 
with the dnerease in the setae. of the family! 

it the tortate ape equal te the task, thea; 
that tak ona if we took a lie room fica 
ital expanded it into a Whroleor Canetle withenn 
interfering in the slightest with the family 
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brown variviies louned) m honsen ane 
Siete cf these Dive ie tres bike koarvedids, 


MS puesis in ants’ nests, Mast 


Witte (aoe text, parr 14}. 
rordne on the beide, or wrth the shape lines 
et the structure on the niitende 


The hevmets have the recuaite enzinercrime 
AnH! te carry the andertaking thrvieh to a suc- 
conclusion, They -pather trom. the 
surtaees at beatris, toils, snl poate 
whieh ther fall the walls af 


ce fn! 
Wee thercel 
the pulp cut of 


the gest. Dnt by bit thee take the material 
irom the inside of the nest walls aol ploster 
toon the outside, expplementing it with mew 


materia] guthercf abroad. In this way the 
instiie ef the howe alwaye is fete peut on. the 
oitsede, and the erowth of the nest provided 
far. 

Samy sevice of + leandlel dhietr 
nests im bollow Joga and stumps Wat teat 
lavimnen know os the comico ws ep Coediegpe fe 
ihe genus Pontes of the Prspiudar family, [1 


eileaw-jackets 
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eile bet i single comb, always in a ploce 
protected’ from the clementa, eo that there ts 
on teed! for the etter covering: provided hy the 
hermes Like their cousins, the pellow-jackets 
an the hornets; they bering fom to their babies 
a4 ft is mevided rather than store it up in the 
cell befor the exe is deposited. There. are 
dottie exerptinns to the general tole that the 
Mespidae are social wasps, A few unfiamiline 
species ann solitary in their habits. 

The apockes foproduced are: Asian Wasp 
iF se ir nidtarinag Smith - Plate X. fgtire 9), 
evans Avia; Enropean Soctal Wasp (T’rapa 
cribeo Fite, Plate XI, figure io), o mative of 
Turope and Asia ane introduc’ into Worth 
America: Vellow-jacket o(Pespula  ¢arotiqu 
Lmtt. Hate S11, Ggure 6), dettl in North 
Aumertoa. 


‘Burmble-bee Family (Boithidar), The bam 


ble-bee family is ingilta by mmperogs epectes 


ute Commenithes are 


im crttr fatten, treet of 


shorttived rather than permanent, The omly in- 


ivicunle that live over winter are the fortilioes) 
females. Thee find sare cranny of crevite where 


the frost poopie reach them,-am) there fall ho 
a winter-[a 
Wher fies arrives they seek a deserted 


mouwe bole, mole burrow, of other cavity in 
the ground. ‘To these nests they bring pollen 
ate) honey which they knead inty bread. Then 
they Iny dees in sinrple cells, und the larve 
that hatch from them grew fat and strong on 
the bread prepared? im gidvance by the mot 
When the grubs are grown they sfiin ing ie 
cocoons in which they: pupate, and out of which 
they ernerpee full-federd lomble-bhers  Thets 
tmrpiecistely set te work locking after the 
weltace of their newly hatched youseer sisiere 
wol breathers, serving fa nurecmanls, botse- 
traits, ford gatherirs and whot mot, aml free- 
ing their alder aisters for field work: 

Nien winter approaches the colony dies, 
feaving behind only: a few fertilized females, 
whose dity it will be to stort the work join 
the oext year. ‘There are sie apetics of 
tumble-bees that are parasitic on their more 
industrings cousins, They closely resemble the 
Marte ke tage chine St) pret no worker caste, 

The apecics reproduced fe: Connon Bumbte- 
hoe ( Bopeler camer camper Fab, Plate XT, 
figure 3), foond in North America. 


Ichnewmon Fly Family (/cfmenmonidar), 
The: ichuteumer Avy family powiesses some fon 
kocwn species, Meat of thent are parasitic and 
explait the caterpillar trite, thin helping tu 
keep in cheek some of the worel ¢henes of 
the Ateriean garden, orchind. track patch, 
and field, The adults: as a mele, lay their mee 
on the euterpillars, sind the larve hatch oot 
atel hurrow foto the wretclicel te, Hterally 
editing it alive. Anyone: whe gathers Crocs 
wi ee what tins of inivets tasue therefrom 
will have délhmeonicn fie coming from them 
dimost ad frequently as the rightful Cw IRer a. 

An itteressting amon is known ue { Pin- 
ple) fchnewmon comquistor, I: preys an thie 
tent-caterpillar. When the latter's cocoon is 





aN Open 


fienre OG). Jchocimon irritate Fab, 


opium, the ap ago with its ovipositer, takes 
it the elfen case ond deporte its 
exe. The pariaite has it once a chotee cradle 
ane gtteal for tte needs—at the expense ul the 
seeping. iranstorming caterpillar, 

Another species, (Fawepear} Jehupewintin. (gunn 
fur press moet aotily’ cet tent -caterqillars trot ales 


on atmyswertin, tiedock= moths, caterpillars, 
vated the [the 


The most fnteresting of all the dehteuman 
fics fa probably (Thales) Meaariioar line 
ior The female ct this * Ws an unoE- 
ing ovipositer, often as ange. of Gem ruta, 
whiek ts trade up of several letirs and a flex: 
ihe tute. “The tatirs form a sheath for tr 
latter, which i the bering<too] proper. 
atl Gexible us it stems to be. Mra 
emer she has Iocated, deep in the hard word 
of a tree, the boring -grab of a piireon Prenniex, 
bends her long abdimen down, throws ler ovi- 
powltor ap over her buck and brings the en 
af lt dewn ito the wool. She then being as 
fine a drilling aperation as ene wall with to 
sec. often driving the bole down three or four 
inches inte the wood (ace Dhestration, pure 47), 
After the female completes the boring, alre ¢on- 
verts her drill inte an ege-tebe, and through it 
pilirnegys aan ‘KE then inte the burrow of - the 
ugha tremex's haby (set, also, Horn-tad Pam- 
by, yanere Ge), 


Thi te promptly hatches, amu, Mui at- 
raches ttl Ls the tockless treme ails which 
it gradually devours, and then Yes down fora 


franstermanon nap 

Secret LErare when Mrs. Thaleiia starie to 
dif, the wrod is so tough tba 8 Brion Tuer 
dil] amd she remains a privner until starya 
Hen ends ber career. - 

The spreies reproduced are: American 
Tehneumon Fly (tiutlytefes oromdizs Brute. 
Plate X1, fiente 4), American Dchneteton Fly 
(Trager eleoons Cress, Plate XI, figure 5), 
Aimerican behntumen Fly (Trogus ries. ree, 
Plate X{. figure 0), dgutitia beadlen Vireck 
(Plate NU, figure 1), Amblyteles fonda 
Braille. (Plate XU. figure 4). Platylab clarus 
Cress. (Plate XIUL, figure. 5), Arittyteles jus 
cundos Brotle, (Plate XSITE figure 6), oe 
Musing spincrtg Brolle. (fate <TH, 
8), tinhlyieles to-alhim Cress, ( Plate X1IL 
(Plate 
figtite to), fnbtytetes semreorrulene 
Cree, (Plate SUT figure 215, Labyne gral: 
fofer Suv, (Plate SII, figure 42), nll found 
im North America: Macrojappa himeita Cress, 
(Plat: ITT, figure 2), bhatytat Central 
Americ:  Cypmasrorides cudrifens Cameron 
(Piste NIT, figere 3), found in the Philip- 
puitie Tatiands + Calticeyptiis fosvilponnis Hrulle, 
(Plate XT, fete 7). a ages fivenif - | 
Pihas Tutsno Minh les semripunctata Kirby: { Plate 
SL, Beure 13), nitive of Aniadtralih. 


Scoliid Wasp Family (Senftidue), The 
species of thie fatty nether builds Heats reir 
transports prey to them. Rather it ffige tote the 
ground, where the erube of the Family to which 
the Maw beetle A tad dte to be Frum, Die 
coverime. anc af . Hie wasp sthigs ane! 
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i Naim) Geena phic Bexciety Paling ew Hashline Muito pate 
THE DUMALE-ARES GATHERING NEDTAR iS THE CLOVER TEL 


The artist here has-succeeded in giving a typical picture story of the lite of the Buniblesbee 
Pamuty, 1) the inset the fegure on the right is the familiar bomble-bee of the East, and that at the 
left a tly that hus coupled iin appeanince 20 thariushly that the bomble-hees receive it a5. a welcome 
puiest in their nests” “The species portrayed in the main picture is ABomdur americanerwns the one 
In the inset is Bombay dan. Che tly belongs to the species Greeting thecal, The Av and bumble 
bee tn the fret are Phe thes matirul size 
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i) tational (reoyrapiic Socaety emul SH 
* rHE PAL D Af tl. TRE WASPS ee Bin | EVV Tt 
li Sphex Wasp, foe crai¢aes Bi leis t2) Welwet. Aunt, Jaret. orien! 
Liha, | bole): (3) Sires Wasp, Cine ftatiem Fal. [Fema Lb Spicer Wasp, efor ona 
[iY ul | a { t > al MLE ' Ly Lt i] i i oul Cm? ddd ith I im i" J ‘ 
\ Eleersess i rientaice Linn | Feri! Prespiicead Fh Paifgseuu dimidiala | i. | Ferra 
BS Seat Amst Lh et fromtette Couer. (Petia b) Sista VA ape ea miaigarrd St 
rebiihes, wp lO) Clcade-kiuller Van, Seder weigsas Tru Peayisel See tout ul 
the tollavine Family heading Phat Writtied Waa, Velvet Ant. Sp Vi Lait nters| 
SE dl Hee, ar Scltind Waa lie Ku bies cf the deweral species of thiete tts thine | i 
nh clegree of versatility members ot a 4img¢le Onder may attain, whether on ial tees ip 
bomen babs beta lerinie atid photog tet 
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POA CAMPENTER-BDES TH) SAV: PLIES RANGES THE OOLLECTION ON THIB-PLATI 


1) Anencn Carpenter ber, Vviorefe eirginica Linn. [ Male): (2) Solitary Waspi, Sittctie sipeatu 


Linn. (Femole); (4) Comoon Bumble-bee, Agmdéws arecrfranorom Fab. [Female queen | 4 
Armencan ichneunan Fly, ofoéfeder prandis Grolle [Pemalel: (4) American [chnemmon Fh 
Proges elegans Cress. [Female]; (6) Aumercan Ichneomon Fly, Trogepriiecs Cress. [Female]: (7 
Anencan Mod-toiber, fedipieon cormearion Drury [Female]: (8) South American Borrowing 
Wait, Caeepiomern epdtingdei Sav | Female 1) Aerio Hoantige Wash, feat ncaaeoen 
Linn | Perot 1) hurepean Soci Wisp, Crepe crafee ‘Titi, [Female): (11) Common Hearn 
i, Jie cede Linn. | Female}: (12) Amencan Saveethy, Crehex america leach Wale), Se 
text tinder the follwing Fanny basco >: Coorperter-Didse, Thneid-waisterd) Wiep,  Pombble-lare, 


Ichnenmon Fly, Scott Was, H petanel, gurae) Co pega tapecaal; 


x! 
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Gel oT Ceti) Gee Tae i Sete eee 


Twice Sater Stine 
1 GRO) OF HYMESOPTERS OF STRANGELY CONTRASTING WAYS OF LIFE 
fraposenon spiewdcas Lep. (Female); (2) Himey-bee, pi 


(l) Amencan Burrowing Ber | | 
Female |; (4) Honey-bee, <ipt melfifrru 


tetera Linn. | Pemale, queen); (3) Crone ewcifera Chl, 
Linn, [Perahe, woatker): 15) fntaopfaea moan Linn. | Female? (6) Yellow jacket, Mripula tarahina 
[i (7) Veer nerf Cress. | Wake); (§) Carpenterbee, Avioropa feedvin 
Fab, [FPemalhe); (9) Honeybee, apis meliifero Linn [Mate, drone}: (10) Auefossa portadifis Fries 

Ferale): (10) Trrepeodur gitadrifatcuine Say | Mal See text under the following Family hend- 
rope? Hoalicro Ree, Honeybee, Melecta Bee, Anthophorm Bee, Social Wasp, Carpenter-bee, and 


Eugphossid bese, 


Linn. | Female. worke: 
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A BARER'S DOZENS OF ICHNEUMON PLO THAT AHE MAN'S ChHASTANT ALLS 

(li deuthiila deadlevt Vireck [Male]: (2) Sfarrojoppe Mondita Cresa: [Mile]; (3) Cyranaeoria'rs 
farruifrs Cameron [Female|: (4) dimalvicies pecans Aevlle [Pemate]: (5) Piltt y dapbies chirat Cress, 
([Fermeie +0) fdiereies pecundas Brulle [Molet: (7) Calficrrpias fascttpennts Brulle [Female]; (5) 
Polvarnws apinariod Hrulle [Pemate]: (9) aobiveles aol reas, [Female]! (10) fodieston teetialor 
Fab. (Female): (01) dedteredes gemicarruleus Cress, [Female]; (12) fantese proffer Say [Female]; 
(13) Lissopie pla semipenctata Kirby [Femalel All of the species represented on thie Plate belong 
to the single Family of the Ichnewnion Flies Few among any of the Fomilies of all the Orders ol 
ritects render inan 4 greater service than the Tehnewnion F hes 
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TH AWIhGED FLIRb=FAMILIAN AND OTHERWICE 
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ij Prepical lovrt ] T. alwretis fe ia Fah. i eerigg lee]: ii * hl Pavert by } i, Prrpota iBaale 
Wiedemann [PF eniale| 1) blorhis Ant Fhey Microdon folrene Wiedemann [Femoale}: (4) Eastern 


lachina Piy, fvinesia Atfarcate Fal, [Femalel/:.(5) Western Taching Fly, Paradepravia ratiiad 
Jacnnicke [Femalel! (6) Central American Hot Flv, Dreonatofia Aaminty Linn, |[Femalel: (1 
oa ii FLEE i it, NSU had wee PPP Pees Pal \Femali: PM) Cd W arble, fi Pita oa Araieaiii om he Vil Tes 
fPemaie|; (9) astern lover Fly, Temaeutema excemmeicem Harti [Malelt (100 afata cireinreiii 
rury [Wfale}; (01) Coliforoia Robber Fly, Lapiria cogwiletti MeAtee |Male|: (12) Austrotin 


*Ennitshe Fly : Alar ii Pr fradiga [ herein UP eri le + tis Tibia arr PiTcy fer Vea heey l] erm ee] Lh) 
a my t 7 ¥ aa LE ' Ic ‘a _ t 

(o#tn Rican Blow-thy, AdesemArineiia omébroia ALdeich (Pema bel See fext wurder the ftolli var Lie 
Family headings: Hower Fly, Pyreota Fly, Tachina Fly, Bot Fly, Blowelly, Robber Fly. Nimble 


Fle. ote! Chrtalied Fly 
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& National treogruphic Sociaty Twice into Sise 
LILDPUTR OF THE SC ALY-WINC RD WCE tS Meee PEA 

(1) European Pine Shot Moth, Aévacionta doolldna Schittermiiller [Pemuale|: (2) Liperéatia 
featte Hueck [Mabe]: (3) Virgitin Pine Moth, Petrose tirgieiana Hick [Pemale- (4) Poacaphure 
nditerdia Hares & Busck [Male]: (3) Palmetto Loal-miner, Homaledra Arpiatholana Aosck | omale); 
() Fifieofa Arrrnareiia Bick |Maole}; (7) tearthaltitty tricolor Felder [Fermalo): (4) Mfieta citrine 
Buack |Male}: (9) ortere cxprineiia Bosck (Female; (10) Areca fertur Hobe {Female}: (01) Mie 
particle Basle | Miale|) (12) Aemerophila afbericana Stall | Viale}; (00) dittena eegittinta Husk |F ele); 
C4) Nematat chryaoprasias Meyrick Male}; (15) Erte feiticn Boeck [Female]: (16) Grapdati¢na 
revegiana Felder [Female]: (17) ited Ayiginiviia Wallengroen [Female]; (18) PAytiminda chleropay tl 
Walsingham [Female]: (19) Mittsprirara durratit Walsingham |Malel; (20) otiteia poctedelie Fala, 
[Matel. All of the Families represented on this Plate will be found tn the test under the Cirder heading 


‘The Litth: Mitha. 
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= Nationul laeineraritiic Saw bevy i} tines Natural Ster 
A LHARAING GCRCUF OF MICRO-LEPIDUPTERA ARRAVED IN RESPLENDENT BCT Es 

(1) Corvptetom agit Zeller (Male|; (2) Lactiecrae confagrant Walker !Malel; (3) dtasthalinuir con- 
fimmatis Fersthame!l [Mate]: (4) Aypercaiiia oniniata Dognm [Femate|: (5) Prrndotatura resia: Schatie 
|Femate]: (6) Cerare PU Ee bare] Walker | Male}: (7) Pieeaatieria Jeo paruina Butler [Female]; (al Purge 
treme paint Harry Edwirts [Female|: (9) Prewdutterio mimics Felder [Female}: (10) Sma grWay- 
marona WMeyrick [Male]: (11) Wertern Clear Winged Moth, Afrinia giorteze Harry Edwarels [Malel: 
(12). Meguiuderis clectrina Meyrick [Male[; (13) Stenema elegans Zeller [Female]: (14) Tortrix ani- 
mordne Hawick [Female]; (03) Stenuma acmate feller (Male). The Micrelepidoptera. Families lack 
hitman hanks. The specs Teprestnted an this Plate will be found in the text under the Order 
heading “The Littl Moths 
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paralyzed it-and then builile a ennlo ovil) arom 
it, alice attiching an wut te the eroub. “The 
larva of the wasn. hatching aut, comssarteigie the: 
Rei and then spins a cocoon in which a de- 
Wor heppia. 

- The apeties reprethiced te: South: Arericst 
Hterrovetngr Wasp (Com Pioneris. ephyp prem 
Say, Plate XI, ste SB). found in Sauuth av 
Central. America. 


Horn-tail Family (Siricifae). ‘This fin 
fly consivte of about 100 species, olkvut otve- 
third feu gy America. [te members ore 
mently rather large, brightly marked, atid well- 
lilt The adult femule fas am ovipositer eon 
sisting of five pitves, the to odteide oties 
formung a sheath, and two of the others being 
futnished at the tip with a series of fine. hard, 
transverse ridpes arranged Tike the teeth ofa 
file, With this he foahle to omatel thie work 
GF a pgimlet or suger: thn homan bands, ad con 
drill innumerable holes in the acti wond of a 
tres. En cach of these she places at egg, 

The hest-Rricwrn of the hnea-tails $8 ote 
fgeon tremex, which ‘is about ove atid ome-hallf 
firhes long, With a roaty firad ain) thorax, and 
a tack abdomen with yellow hands aril spots. 
The female forces a bole half an inch deep inte 
cling, onks, svcameres, and maple tree ‘The 
larve, hatching from the ees bid therein, bor- 
row inte the heart weed where they erinw inte 
evlindrical, hhurst-endedd, whitish erabe, measur - 
tthe abet an inch aed leak? tre beingeth, 

When teady to: transform inte on adult in- 
eect, the emh makes a cocoon ot silk and 
chipa, amd then goes te sloep. OF awakening 
aaa foell-fedleed! pice. tremex it heres cue at 
right pmuies fo the raltery dug hy the gruh, 
instictivels knowing that in. soch direction lies 
the shortest way ti liberty. 

The European gram cepts, whose larve 
here inte the stems of. wheat ond couse the 
straw to break about harvest time, beloaga 
to the hora-toil tribe: About the tine the head 
of the wheat begins te form, the fly Mies a 
small hele in the wraw, When the larva 
lathes from the inserted oop, i tenniels chown 
the mem, and ly wheat-cutting time tie passed 
helew the Tevel of the cutter har. To this wey 
it remains in the stebble, where mt qriakes a 
dtken cocoon ond hihernates. 


The species reproduced in: (omm|me Flor 


tall (Tremee colt Lin Plate XL fre 
ci), found all over North America, 
Cimbicld Family (Ciinhicitar), ‘The most 


familiar species of the group ia the American 
Saw—fe, Tita ems are Tat in lire te creerent- 
shaped slits made in leaves. The food plants 

arr clm, birch, linden, anit willow. When dis 
tached the larva spurts a tals! from glacels jest 
shove the apiractes. ‘Ween it ts full-erowt it 
borrows inthe ground, makes on oval, brown 
ints cocnetl, amt aqveritls the winter tere, rit 
chaning to mn pupa until spring: Tt eneroes 
m May or Jere. 

¢ apecies reprenitced 1; American Saw. 
fly (Cimthex aniericune Leach. Plate XT, fig 
wre 62), habitat North Aorerica 


Halictus Bee Family (Hahetwdoed. Some 
if these bees ane latecr than od foiresdined wasp 
and some are smaller thana housefly. Every 
fabiriue carrive what has heey colled a clenrly. 
writtert certificate of hier pd. Lt is a sttouth, 
ehiny Hite or qgreive, on the last seument of 
the abdomen [hat acti as a guide for the sting 
ee species build wonderful cellx for their 


The burrows in which these are hedated may 
he poatels, bet the cradles moist Me perfect. 
Leading trom the terrow, the-celle are ex- 
cavated no as to rinermble water bottles laid on 
the aide, Nae bron asterer ever Wil a finer 
job thun these bees, First there a9 @ coatitie of 
cy, ita surface rotihucrce! like the outelde af 
a tumble, On this is tsid a amooth cout, mixed 
with siliva and carefully troweled wath the 
thigne—a placing that is exaiisite it its. per- 
fection, and hovh damp- and Waterpreod, 
| A small Ty which the onlinary olwerver dis- 
misses ae nothing but a nat, males tt hue bieesi— 
ness te lay her cope in the halictus’s cells, Une 
der the ovicroseope atic 4 revenled as a ored- 
eyed, white-facedl, gray-corseleted, htack-leegod 
muarauder. 

One species of this family studied by Fabre, 
the tetra halictns, possesses a quility rarely ob- 
served jn the inact world—interdst it grand 
children. The mother ber, of the spring gun- 
eration, laving posad tle winter in some (rit. 
poo retreat, wives the caomcn she haa bill 
hen laboriously fo her daughters. Esch dough 
fer rolls o, amall odihiden to the burrow anil 
troakes a RM af ells of be own, bit all wse 
the main bortrow in con 

The gramtitother of the ‘hebot it the cells 
stands eniicd at the doorway, bo keep out all 
bot the rhttal entrants her daughter: Her 
Velvet dress, sa clean and handsome whet slic 
was a youthful matron, te now threadbare and 
dingy, Gone ts the map, all bur lost ore the 
laesiitifnl stripes of ted and brown 

fat she hos & grandmither’) pride in the 
newly hatched eruhs, ated woe heride any erea- 
ture who cantet show the yellow foot af the 
halieturs: aon when accking to reach these eek 
chanbets ! A. drobhing the tarawwler thiecer 
will foreet will be his certain portion. At the 
doot, all day tong, sits poor, hald- “healed grant 
mother, 2 ghost of her former eelf, in a little 
ecttry bose at the mouth of the burrow. alep. 
ping aside to all those who can give the coun- 
teruien, Imt wild as a witch im her anger to- 
ward any wothd-be introder Marhap ber re- 
murkalle gum ewer her grandchildren comes 
from the knowledge that some of them-awill be 
males, Denied the privilese of havtna sans, 
by that strange qtr of Nature which makes 
all the children of the spride weneration fe- 
tales, she must lock te ler grandchildeen for 
tier male progeny. And cach of those peramd- 
Sree fe hntched trite the world withoot 2 

ater 

With ta males produced from the emms-of the 
apring mother, and one omales having sorviver 
ihe winter, they perforce are born under that 
strange: ieparture fram the orthedose lows of 
reproduction kmirwy 25 parthampetienis. 
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Singing crickets in cages are as familinre in the Ortent as simcing conarice in the Chocidlent, 


Even the department stores.in the larger cites of Japan cater te tle ce-crinket trade, 


Hitt: 


dreds of thonsais of the pect Kretslere are wold every year, 


The species reproduced arc: American Pur. 
row Bes (Agobertctinn sblemtrns Lata 
Plate AV, figure ft), common in Narth Amer- 
is Nauia norton Crees. (Flaite AIT, here 
1. ofnrring in North, Acetic: 


Honey-bee Family (Apidac), The het 
inown species aft this famille ia the corti 
hive-bes, Alte nectliferd. AC winter colony of 
lowney-lines moe ernst of poy rrerlers, fre 
5 hummer: colons af soon Nowhere lee in 
the world of Nature is maternal ewatism su 
rarvclewsly: developed as int the queen bre, 

In each bive one queen, aml only the queen 
has the cleht te motherhiod—a law of the lee 
world 26 unalterable as the lowe of the Medes 
pod Pervians. Lf another qacen diptears, even 
Loewe she he the tnlith! severe e «wit 
datehter, there im civil war, gad ae or the 
other mriust leave. Fifty thousand! of ‘ber chil 
dren rmimet retuince naternity ate! vow them 
selves to celihgay, although they contd, if they 
willed, lay. purthen@genetic eos frem which 
female bees would hatch Unileed, in queeniess 
hives, 3 Worker docs for the moment tuke up 
the task of eep-laving. enti & meal den is 
hac pec 

There ore broce! cells amd Food cella to be 
bink, food to be stored, wax to be secreted, 
hith to be removed, vounglines to be moreed, 
teaders to be repelled, ecttrrents of alr to be 
kept circulatine ami queens te be supperted 


LE We Were to wad & hive at swarting time. 
we weld Tf we tered well, hear o great 
commotion within A dauehter grut has beet 
fed with roval telly gored fos Wosaome) forth 
a uern, She i ready to thepite with the 
mother the seepter of that tive, A batthe rove] 
takes place. Mother orl dawghter each have 
their adherents, Ti off i not the yietrm of 
Te atiers ting, the worsted one—aind usually 
to the mother thal fm wored—arets wp a 
ehril) piping, This ts accall to her adherevts 
tu) join in shaking the duat of thot bee city 
from, their feet, aml te go where hase inperiitie 
tude dota not retan, but where peace may rule 
ST bats Hy 

The wax from which honeycomb ts fahrt- 
cated t# A secretion that exwales thrreuyl tiny 
pores iti a gerles of small plates an the onder 
tite of the tees obviomen, Un order to secrete 
ene cunt mf this wax the howe rivet eut os 
olin: of Piev ell ati 


hivrey, hensive ty the 
gullet, then hang mr festoans 


from the een. 

Ry internal exertions they wet warm enough 
fii give ile whe a Thcpurtcd CONMSIICyY 28 IT PTS 
through the plates: Later tt hardend, and ther 
is rermdved, elther le the manafactarer. her- 
‘li, ar ber another wirker Alter that if 4 
kreaterd «el mixed with asliva with erent care, 
ancl then peut inte the cotah Itt mibkting: leone 
eownh, old wax may be ose, tut for honey 
fom ony few wae ts emplowed. Atter the 
brood cells are mode, the queen lays. her eqs 
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Thategrapi lop Santen Derraett 


ERQUITMENT USED [IN HANDLING FIGHTING CRICKETS Ls CHINA 


ar sume parts of the Celestial se ag the «port al cricket felting ts. a8 Common aa dorlc- 


hehtiime im the countrics af the Caribbean 


At the edt fa the wire cage wel ior tranelerrimg 


the fizliters to aml from the ring, The lielt ferule next to the cage 1 the teckter, fo sur up 


the furhters to a proper degree of anger, 


Rewer! that ore, respectively, 
drinkin trough, the food rack, Ue toy ol the eructket’s house, and the house iisclf. 


trem the bottom, the 
At the right 


ipo oset of bamboo tweerers for handling food and equipment (ace ilistraticn, page 65). 


im them. In three days these hitch tite tiny 
larve:, which are Footless, lielpless, soft-loclied 
eruilia. 

The tires af nice atl eine them, giving. them 
as their first tom! a sort of pop or jelly formed 
th the otertace stomachs and reenrettuted for 
Hie petitlis Mitr 4 few doy, this dict 
strenet}ined ty the addithm af a bottle boners 
ail pollen ty the aeau, After a Few days 
fore, o hee bred made of boney and pollen 
ia potiote the cell, which then is seale|, Adter 
eating this, the @rub falls inte its teansformatintt 
alec, ail slenihers for .a-idavs, 

Then it wwikena o fall-thedited bee, But be- 
fore it cat in iat iWilo phir pet it Tire ajeterl 
ten chives or two weeks oe gn indoor worker, 
Tia wiin}! dA ire, 2 seavenger, 2 wentilatoar, 
er-each ta tem. When the worker goes ont 
she has the chojee Of abrinkity a given portion 
to pectar or of comryitie it back to the hive 
In front of her stomach is a honey sac. She 
Hills this with nectar, curries it to the hive, re- 
gstirgitiites tteeitte a boner cell. ae elie inte the 
mil) of in miloer worker 

Ciradinilly the excees of water i evaporated, 
on the same prince that cane joice is bole 
down into miliaaes. To fender the Wwonry an- 
tiseptr aml th make it “betg.” & tne. fit a 
formic poll igadded! go it by the bee. The pol- 


len for the tee tread (on whieh the thiloor 
wotker aged the maturing larwe feel ie pati 
ete from the faurywers; ticked? away im the 
pollen hoskets on the bee's him begs, ane cor- 
ri tl hunni, 

lt oo boppens that often, in bot weather, the 
rattiral cornlensation of the niddture of the 
hive te checked. At such times many workers 
transform themeclyecs into winged!) water wag- 
oe, brining water in their bine; sate to the 
thicste ones in the hive. At other times rra- 
terial in weeded) to step op the erick: and 
chinks i the hive—to keep ott oold air—danel 
they gather the resingas sap of varios plants 
lor myartar 

The ventilation of am hive ie a fescinatinely 
interesting process. Workers srmnge them- 
sclves on the Aer and thromeh the superstruc- 
ture of the hive, and hy a synchronized vihra- 
Hon of thetr whriers et a wir currents that 
expel the tnpuré aie and draw in the fresh, 
emiplowinie exactly the isvia . principle thst 14 
teed be minitie entineers i keeping mines atip- 
plied witty pare air, 

Cine of the moat pitiahle apectncies: in. in 
apaty @ toe see 3 hive of beet thoroughly 
enw hy these of another hive, and standing 
be wile the mart betel ier se corry cot their honey. 
Cirdinarily, there ia doughty guard at every 
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Phintngraph ay Paul Went) falive 


THE EXD OF A BATTLE BRTIWEEN SUTIORS IN CRICKET LAND 


The conquered suitor scarmpers away, while the conqueror ineults him with a song of tritempls. 
The lacy cricket looks on very demeurely from belshol. 


hee gate, andl whoever would find stoleti sweets 
Within that gair tron expect a drubbing such 
ta pilferers deserve, But once in-a wtttle the 
occupants of a strong and iudiy hive make a 
foray upon 4a weak one, 2nd there a: bitter 
war in which the defenders are worsted, Once 
eowid by a muss attack, tidividual cortices 
sect able ty mamtiin the terrrthm, om td 
carrey forward (heir pillaging ar will, 

The species reproduced is: Honey-bee (cf pis 
nviiifers Linn Flate XU, figures 2, 4, and g)- 


Melecta Hee Family (Melectitae), This 
family ia made wp of tro greups, one of whieh 
m parasitic, The members of the poursstic 
tribe are troe cockoos. They have learned that 
well-known mumsher of Ilving recorded in Holy 
Wri, “Reaping where thou hist mot sows, ard 
githertw where thom hast ot strawed.” Sone 
of them singh: out some indostrinus species anil 
take up quarters with them uninvited, citing 
the vinnde of their howe as thongh they were 
honored guests instead of luey apongera, Other 
eickeo tribe resort to even oo. lower form. of 
span, “EP bese owatel: aroma] unttl same 
bose littl masonwbee matron gete ber mest: well- 
nigh completed ord provisioned: then, durmg 
her teat trp fer the finol lod of provender, 
thev steal tote the borrow arid lve their. eees-in 
the cell 

Uoconscions of what fos happened, poor 
Mra Mastn-hee love her eee ond closes the 
cell, But the cuckon-lee's cogs botch. first, 


and tte larva, eattog the ration that never was 
titterles) for if, presently grows strong conush 
to overpower snil devear the nihtful owner of 
the cell, 

Smee spect of trasdn-bees, realizing the 
pirposet of the cuckoo whe flourish by nimble 
wit, newer lay an eee ina cell withent firet 
living in their rhouths the mortie with which 
to clone the cell. Tf ther had to-gather the 
mortar after living the eee, the phealerer 
wok) be the Bret to dmprove the oppurtunity 
of crosaing the tivenncaal threshold and laving 
her own epes i i. 

“With the trliustriows fol whe goo quietly 
about. thet business—the laborers, masons; for- 
neers, ard waorehousemen—mingle the para- 
site tribe, the prowlers hurrying from ome 
hame to another, Wing to wait at the coors; 
watching Jor an oppertunity to settle their 
families at the expense of the honest toilers.” 

In those words Fabre sums up the situathin 
im. Hee Land. Then, bringing the detached! 
view of the philosopher to tian’s owl attitede 
town other crentures, he mokes one o ttle 
more patient with these home destroyers of the 
meect workd by saying, “Life in general is tut 
a vast breandage. 

“Ratire devours herself: motter ia kept alive 
liv jussing from ene stomach to anecdther, At 
the hanqurct of ite. each is in turn the guest 
and the dish; the cater of today beccmes the 
eaten of teanerrew. Everything Hiea on thot 


which lived or lms lived; everything tv para- 
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sitivm, Mow ie the great pora- 
‘ite, the onbrilled iktief uf all 
heat th ft to eat. He stenke the 
tile team tie fatnh, be: steols 
the hiotey frott the chika of 
the bee even da the Mehects bee 
Dilfers the pottuce of the An- 
tlpextelirors Vests eutis.” 

The species reprodweed are: 
Croce. ceucitera Ck (Plate 
Mt, fgnre 3). cocutring im the 
Philippine Islamls: Prispriling 
mudrifascintur Say, {Plate XT 
heure: 10), whabtioe North 
Acme rte 


Anthonhors Bee Family 
(alnthopieridie). This family 
Hf cheese te wWhelely ablotribested 
threephoor the world, lo North 
ATericn neorly too aspects have 
been described, but the thal 
of only a few af these have 
heen atuiet, The neat af fa- 
miller epochs ueuaily ace laeill 
in ates mele! or perpen 
WMicilar banks al ewrth, prefer- 
aly if Time of conpect liv 
SOHrlY Gl oof fhe sfiecies are 
erogarwute, hunmeleodds of) ime 
wielyals Teaihilings ther esis close 
teeiher ot the same hank al 
Orin. ote the contacts of 
their homes the Anthepheras 
bik! @ evlinedrical til of clay, 
extenmilimg ootwirl gee] devwn 
Wirt froin the exntrapce at the 
ita 

The cutie of this tile is 
einrter ly, Vat tlie bridal dereeithy, Tt 
i Crattrpriien| of tml] gre licts Prd | 
forth compacted together, which 
have been brome oat of the 
tune! when wet and qoolded 
rites tte tlestred forth, In ex- 
cavationg the terme! the bree fire 
the clay bard, ao they vist 
walker lice aol ceawett 
thoemecles (ite trecthean tanks 
in corry eittheient sopply to the 


horrew te atten the clay amd 


mime tt wotkable lke partth 

The Anthonhora bees leave 
many foea, beiore whose attucks 
hey ate prictically peipieie. 

The species repreiicel is .fer- 
Moftiorn soleta Lame, (Plate 
AT figure ©), fone fa. anuih 
eth Asm, Afolay Penimeula, anid 
‘hiltippine Tslaris 


TRUE FLIES 
{rider fiiftterd) 
Plate SIV 


Thhs larwe ortler ot insects 
embraces af] the two winger 
Hien, whith include the horas 


—— 
‘ 
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A CHINESE CRICKET AREA A 


Li thee hij! ae the coricket hotties with the fd. am, at thie sper 
left a for) rack ow ith a bean biog beste rt, ame) at the upper 
fight a water trough (sec, oleae, pure 64). 





Fhotegraote ty | ame | hareectt 


CRICKET CLADIATONS 


The fAehting ring ts tule of oa portion of o larce komboo 
tala bettie de beeen et the reanits i-as lovely a= that-at a 
bore race of at &. game of jot alain Cuba 
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hati j 
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In stricture. that the or 


STitee wy Mes fed epi! 
a| js jaa ] j 
Lathes oo EES! Ler] 
= lidgaai aici , 

iF CLC nT ate Lil iith= 
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Thi ee ber ee | pt, this bw ieey 
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mes where the att fines 
wae theca the leaves. 
them trmic 
mimble-bees, peut 
tet atter honeybees, are 
ittittate the 
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ieee etl] iknow to Alidtich's list of 


Leica techies nw pos far hewn! the § ooo 
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Cicer, 


rain | 
The Jiplera are rated by some atthorities 
ae physiniogicnliy the most advanced of the 


iiseets* In them the orocesses of g 
camied on with the 
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eT Gees rapidity, rich flu Cite 


certain 
winplete life evel are 
: : bel os PT i 
orp has heen test nearly. perfected 

A Mepeot hatching from on cor -orows sa 
rathdiy that it d matore in 
Within an itpenetrable skits it dissolves, itself 
aimist completely, A little later the | rytaial 
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Fly (Polacefa oben Fab, Plate XUV, figure 
[ }, Oommen fhrotehoat the American Tropics: 
Floricts Ant Fle Avtcr; if le fudipener WW iecie— 


mann, Tate XTY, ' 
Florida: Eastern Hover Fhe ( Semnertome @4 
remirictiia Harris, Plate SEY 
Mm: the casiern part of the United States: Afi 
fern i‘ nh Thies | bruire. ! Yat cE “I 1, 


ey Ae : . tom. 3 
patiog the eastern United 
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Pyrgota Fly Family (Pyecotidgs', 


members of this family, by many sunhorities: 


[INSECT RIVALS OF THE RATNEOW it 


re placer) am tie fostrils 
Of Origine Some species 
OF tha family are (ara: 
the opco varjous bertles. 
The species. reproduces 
ie ey. Beatie Pla pe yr 
fo onnifate Woilemnnc.. 
Plat AIV. fowre 2), 
parasitic mein the May 
beth gual ten) am the 
eustero Umit! States 


Tachina Fly Family 
(Tachinwue). There & 
mo bemily od the fly order 
Ww which mat is more 
Heeply ilebite| (ian. to 
the Tactnna [te spectre 
are practicully all ipara- 
gitic io their halts. Fre- 
quentiia the Bowers and 
yeettotion where otler 
insects gather, ther watch 
their chance to attach 
Hier eves tn the aking af 
mune calerpillare ond 
cris 

When these enre heitch, 
the larve bore info their 
victims atal tive on the 
tiesues. Sometunes the 
victor fe killed bhefere 
pupation, hut weually the 
trite s ottitka are tot 
ittel oo sore, ural pip 
tan tikes plice Lates 
the parasite grub itech 
pipaites wither the catch 
of te yictom anil then 
emerges 2 fyH-fleulpresl fy. 
Many species of thus fom- 
tly help to bold it check 
the great hesis of arry= 
wots, lactate. amd eller 
of our worst. tisect foes, 
whieh: otherwise would 
everwliwlin A Comm, mty. 
A single apecies is almost 
the. only check on the de- 
situctive flower-cuting 
Diabroties «if ('alifiarnia, 
whieh, Foelloge tells wa; ti 
slhivasee fe dheTenhe Lune 
inderel, soo work! destroy every toxwar im 
thot lard of Aare 

More than 1,400 Agmerican 


i. 


species Have basen 


reported inotr fatne. Sore spocies pive birth 
to live larver instend of Loving cag 
of thie oat i pomctored bev the 
viniparens female with ber oyqeater and her 
larvae deposited within the body of the hist 
in the coc of Aupeleteria. mavandengs, which 
infests te larva of the brown-tall mech, the 
female attach its larvacto the surface of a 
lew? bya. thin membranous case which is cup. 
shane! ond surratinds the onal etd of. the 
larva, The littl: maggot repescs on the silken 
thireid whiels the caterpillar used os & gviide 


op . 
Weak ae 


Preece rie 





THE LARVA CRF 


wings amd Ay away in the atult stage of their life creche 
specice lay their eges i Petite nuts, are! hisuiches 
te the rotimil the frye emerge ore) die inte the eoll where they make 
cells im which they sheep uti the metamorplists bs complete. 





Piettograity Peat Meet Tale 


1 CICADA FR ITS DOURROW 


The females of innumerable apecies of insects, lay their eggs in. the 
ground. Wher these hotch the larvw dig themeelves buartees in which 
they temnin, tetally until  ahdrt time before they are ready to develop 


Many other 
Whe these fall 


hack to its neat, ying m wart anh) the victin 
returns from the feeding: grind, 

‘The species reproduced anc: Eastern Tachina 
Flv ¢fftelevor Mfuscitta Fah Tiate XIV, fie- 
irc gf), acourring im faster aml - southern 
Linited State: Western Tactom Fly (Parade- 
rom rwhtoner Taennitke Miate AIY, fe- 
dre =), Wwhabiting the western part of the 
Ceiteal Statics. 


Bot Fly Family (Qritridee). Although 
this family conte of fewer than Too specica 
ft the whole world, tt a4 one of toch mtcrest 
an necount of the hahits of tts members, which, 
though large in siete, live entirely at the ex 
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ALAC K-A SDS WHITE PAPER WASIS-IX THE DARK CORRIDORS BETWEEN TLIEES OF CELLS 


the waepe never have liven able to solve the problem. of a. vear-toevtor exiatence of 
Each fall the eqminunity dies cut, and only a few 


colores, 88 howe acne Wil the bres anal ants 


their 


tertiieed termales, which have hibernate) ps mdnite in eheltered places;-such ay crevices in stone 


wWalli und protected spots under loge, are able to sicvive the wiiter 


When sprite comes these 


frowaken int an actrne lite aril male Uhettiselves atiall teat oontamime a iew brow) cella. 
Prom these hiomble beemmmes the summer colonies crow. 


pomse of living vertebrates, Some dwell in the 
altmetttury cattails af them fees, athers eceopy 
the reairatury aml stil) others live 
beneath the shin of the aninmls they attack 
sjecies of the bot Ay family in the Trap- 
muinsevs amd even have 
humains beines, 

Warhles are ahens from Eorope 
They attach ther cue to cattle, cavally on the 
litrad olegrs are occustenally on. the fink 
When the lane ketch they crawl down the 


bold Lid 


CT Ee ee ot oe Ped -—- 
I ' 


IESE oa4 de 


hiir follicle ond penctrate the akin. In their 
tponi) stage they are found th the wall ot the 
copie The exact ecenirse fron the hind 


lers te the esophiigua has mol been determined, 


but itis believed that the Jarya> prokably: trave! 
in the 1 inder the skin 
te the region af the threat and inte the esopha- 
rus. Here they remain for three tiontha ani 
then minrate to the teeck, where they finalls 
emerge throw oles in the skin 

The berse bot fly is wel] known ‘ta every 
lover of horsefleslh. During the summer time 
mt flies about the forglegs of horses, laying tts 
eage on the long hairs above tnd below the 
nee ycdnts 

These eqes rarcly hatch when left nntonched 
bat the. horse, lv scratehity the bews wath its 
of the egeshell 


Ferg riMineet va [reenes 


1 . wi 
foeeth, ritioves the amill cap 


ltaked the larve inte Its 
then are carried with. fond 
Where they fasten 
thetriaclves to ihe ting capting aml temain 
Lititel Till griaen Pipes an iweetinetive 
feir of the gad fly, us the ndult more popularly 
4 called 
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i p=. 
Phu Snccwes reprint Aare 


nite) hhuyerbenily 
moth, Lhe babies 
or water wie the stomach, 


have 


Central Amert 
can Hot bly (Jlermutohia Aominte Linn, Plate 
AIV.. fuerte ©, habitat. Central America: 
Ox Warble fAfipederma fiaratim DeV ilters 
Plate ATV, igre 2), occurring -in exetern and 
eotttherh Lititendd States, 

Blow-fly Family (Coaliipiorider), The mast 
faimthar tnembera of tha proap are the bloe- 
botthe ond yreéen-lottle Ales. The blow-fies 
ive normally fol-olaleors, Int often enter 
rived i earch of tateral on which. to ce- 
posit their eges. Their larger size ate low 
linen, a. Well as their striking hve, make 
them cornapicious in any fly company. The} 
lay their cede on thea, chende, ancl other pre- 
These: goon hatch aml ther lorve 
ratially cdevelep, 

It secre rather strane that until oly a few 
(entine apo mimeote were anppescdl to fre thie 
rroidect of spontanesos peneratien. “Then sorte 
early sctentmt decided toe spread a priece of Hy 
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CRASSHOPPER GUESTS OF TILE U.S, $. “MINUANAG™ 


_ When America’s new Yangtre River gunboat reached a point a thousand miles from the 
Yellow Sea, a huge swat of trasshoppers swoop! down, rested u while, and then togk wing 
agnin, Many species of ineceta have colonised the whole wart hy. becoming Howawsys aboari 


the ships that sail the seven sen 


other Taree in rotting wed, onder bark or fallen 
leaves, or itt Tod sil, 

The species reproduced is: Catifornia Robber 
Fly (Lasfirig coguitieti? McAteer. Plate XLV, 
fitite 11), fowl ia California. 


_ Nimble Fly Family (Meciifar). This fam- 
Hy faraceses about S97 species in this ovutry, 
‘The legs of the Amwrican species are usually 
lang, and in their early stages eur nimble fies 
are: parasitic on various iekts, expecially 
beetles. Sra tao are Enicwn ta be forced to 
actos hess for thelr lorie, 

The spectes reproduced is: Acstrifian Nituble 
Fly (Rutiia splendida Donovan. Plate XIV, 
figure -12), foun] in Queensland, Australia. 


Ortalid Family (Ortafidac), hit isa emall 
family which possesses a oomber of American 
especies. In the larval state they usually occur 
unter the bark of pine and poplar trees, in the 
harrow of wevsl-bormg insects, Ard im osvienn, 
cotton bolls, and apples Moat speckles are re- 
garded merely as scavengers, bot some are pore- 
Sitar a caterpillars. 

On the whale, the American Ortalide are a 
ite at inescty that have few fees on) many 

Wye, : 

The species reprodiiced is: Arhias am plipidene 
Walker. (Plate XIV, figure 14), occurring fn 
Awitralia. 


THE LITTLE MOTHS 
(Girder Miceo-tepidopirna) 
Plats: XV and XVI 


Amung dhe After lopife ern ane aime of: the 
worst pests of the whole imsect world, The 
Parvche moth, whith in its larval stage & kaiw 
as the hacweorm, belongs ta this enler. So io 
the e2reen elugemoth, with t= brivlt searlet 
caterpillar; the lige-teth, which gets die name 
from the disheveled appearance of ttt laryay the 
Taapbherry rodt-borer ail the pooch-tree borer, 
wich ore such foes of the berry patel ane 
the peach orchanl: the bee-moth, the Herr pn 
mr) tbethi, the tlothes-meth, the cofling moth, 
fil meting others of their ike, 


Olethreutidae Family. More thaw goo Norv 
American species of this family have been de- 
ectitel Perhapa its most disliked member i 
the eeatlirig rath, whoase lara are the nasty 
Titthe. worts toc frequently found ieqhing near 
the core vt apples. The grape berry ‘toth, 
which is the most common cue af “wormy” 
rapes, alo belongs to this group, at de the 
apple bud moth and the clower seed meth, 

The eprcies reproduce! are: European Pine 
Shoo Math (Miyorion fontians Selilffer- 
eller, Plate XV, figure 1), a mintive of Ey 
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LONG-HOEN ED BEETLES OO} A TG 


Some wood-horing beetles epeni) their larval stage in the heart of oak trees, while others 
gnenial this pero driving mines between the hark med the wooed The latte: ‘pOcics are kencvwrt 


as eryrraver beetle: 
transcontinental telephone cables. 
timsture and cestroving the misulation. 


rope, also fotmd in New York: Virginia Pine 
Moth (Pefrom wirginienia Baeck Plate #YV, 
figure 3), found in Viriinia and eastern Lintted 
Stee: Grbhilite egreapaong Felder. .( Plate 
XV, fieure 16), found in the Solomon Islands. 


Oecophoridae Family. Tlie Oerephoridae 
moh enheace aboot poo American specs oi 
ruther diverse habits, most of which, tr their 
larval stages, live im webs or feed ii decayed 
wockl Perhaps the most familie speciey 14 the 
garsiig web omoth, whoe Jarre web together 
aol devewr the unfolding Bower heals of celery, 
parinip, aol wikl carte. Adter having con 
samen thie fiowers ane mtiripe stecle ane become 
meurky full-grown, they borrew inte, the bellow 
gems of the plants, Teel upon the pith ond 
then pupeite ve a 

The species reprevlucerd are: forpercaloe ignite 
Husk, (Plaw XV, fiente 2), ceeurnme in 
Panam: Filimefa fiermoselifa Bosck., {Plate 
“VY, fieure 6), habitat French Guiana: Phy 
feH iar chiaraphatla Wy alatroe licen, | date 
XV, Geure 18), inhabitme Guatemala; Mipper- 
rallia whirled Dognin, (Plate XVI, figure 4), 
habitat Ecuador, 


Cosmopterygidae Family. [nm spite of the 
fact (hoy this family has ne common name, some 
ef tie members afc well Imown, One of these 


One tiny member of the order has been o source yf mich trooble to 
‘They bore through the lead sheathing, thereby admitting 


Is the Palmetto Leat-miner, which fives on the 
ene teiimetio. [ia laree are social, working 
towether im eniall companies. They make nests 
consisting of o delicate sheet of silk covering 
that part of the leal opoan which they are toedl- 
ine: The cattad moth, which infeat= the beads 
af cattail plants, is another member. 

The species roprodocal ore: Pracaphera edi- 
fella Barnes & Buack. (Plate AV, figure 4), 
ecturting in Colorado: Palmetto [eat-miner 
(Homofafra Aeptotidime Busck, Plate XY, 
fgore =), inhabiting Flora, 


Gelechiidae Family, This family inelodes 
n number of our WOFSsL pests am] posiessts more 
than goo species. Some are feat-miters, otlvers 
attack the bears al bolle of plants, arul still 
others prey ipo store erain. The Angourneis 
grain-moth, whose late foe! within the peerds 
of oats, pyre, wheat, harley, sorghinm, and cow 
yeas, aol the pink bell worm, which ts one of 
fie woret of our ieect pests, are the crits tat ~ 
tiny inembers of the family, The peach tw 
borer, whieh butrows inte the teteler athosts al 
the peach tree in early spring, and the golden 
rol wall moth, whose farvie catiee the gulls in 
the aierire nt ercalclenitretl, ales Lee Lore tay Lhitk 
rcp if Wirro-fe pute ples. — 

The species reproduce ore: Atertolestiy tri 
color Felder, (Plate XV, figure 7), living m 
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Gliyphipterygidae Family. Tl mily 4 
of world-wide chstribeth There are about 4o 
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| REFTLE DRAGS A CICADA ISTO ITS BVELOW 


The most striking omteré of the 


Insect world bel 


ine to the wasp clan, However, thany of the 


f he é = 
heetles are glago carmirvorons. 


tlothes-motha ond many ef the leaf-mimers, 
hatwe bee deseriieal, of whith tes have a North 
habitat : 


v a 1 
Lrnercan haem of the. three Set HES 
ret boas fi fies to 


on cifterent merci 
ped afl of them come with the Atmetican peaqle 
from the (ld Work Che of them mm the 


hy case-hearing lintva 


‘i | 
rit Cie 


parent cl 


; 4 : 
1 hweneve f th LI aly ari TE = qa a} iTue ror % ty 

| oe Te — =e Pe . ; 
lithe cose, tt exotireds its home without cmerg- 
fi therefran, Cotting a triangular slit dewn 
a om . = | = 

ino wide, to the one end ft merris tranculat 


material open which ot 14 
ofter which dt terms around and en 
larkes the ether end in the agme way, Thiat 
process takes care of the diameter, but not the 
lenrih of the case, To make it longer, euch 
eri) i ephrtner! mod or tielcitien i bait 

The wel clothes meth, makes tin eiee, but 
fold or crevice of the material rf ‘is 
citing and spine a littl web of silk to cover it, 
The oth feed im fur robes, bores 
Dbhinkels, upholatering, and the fike. Species 
of the penta Stigmelia are mostly leaf-miners 
The leave wih. chestnut, hare, 
walt, eveninore, tronwiel, aople, will cherry, 
sweethrretr, dod blackberry each hove their awn 
focal specpoa of these miners 
The species reproeuced in: Cy 
feller. (Plate XVI, frure 1), found in Aew 
Linea 
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Tortricidae Family, This laree family, 


monthly mace up of feat-rollers,; possesses about 


: ih” i P hh k es ff «wears 
166 North Arecncan-specticn, “The Coceercta in- 
forse tly west, the 


elinte the cherry tree tly 
mest, the ogk uehy teat, and the trict tree ugly 
meat. the much of @ nulsanre fn 
ercliareds. The eve afte lanl an the bork. oi 
the tewazs in Jone. The larwe hatch in May xl 
the following veor wed enter the opening lnuels 

il he Pecies reprochnce| res Corie? aeanlana 
Walker (Plate AVI. feere 6), foun) m Is- 
Piwdatienid leokordina Hiifer, ( Plate 
curring wm Lenina ica: Pane 
ichler. (Plate AVI. heure i), 
feaiiedons efertriaa Mevrick 
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AVI, figure: 14), occurring in 
Clear Winged Moth Family (tegeridcr). 
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Tita if a small fomile of otverthloe Mirre- 
frmidoptcm, atice mans of them have no ecales 
an their wits aod some of them only a few. 


denart from the moth. tabi? on 
cine any than might flyers. The ma- 
barite ofthe dnectes Of the fanuly suimic bees 
washes, and fies “This mimicry te not a miper 
fell one, sce even the motions of the insects 
captured): or cheturbed logely resemble. thowe it 
they imitits. Their atutode while 
the sotttuls they oroduce, their hyaline 
on their bodies, even the 
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they: aime ely lacking a the Netessary organ frequently otesiineg ie ca! 
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TENT-CATENTILLAR NISTS IX WESTCORSTER COUNTY, NEW YORE 


The larva of mm iy apecies OF toethe, bottertiics; aoe) Aicro-/epdoieru are gremroos in 
thetr hnbits aed build consunity ests, where they stay tegether until time to topaie, Then 
they become widividualistic azain aml cach pore its own Wh 


simiarity of their shape to that of the tortoise, Leaf Beetle Family (CAirtvromerlidac) 


Miany of them peimsece striking ooleora ty Tif Thete ore some Too koniown species in this 
which tree lime bel) @ we 11} death T t? i family ‘imal ncuiriy [| (tnt it qty ch rer wi ne eh 
helong ihe atriktce angus ace) the brilliant gle orth Arhercnin fauna It inelides the lonr- 
bug, Beautiful as are the adults, their eruls horned deaf beetles, the 4-liie| protutno-beetle, 
are tely and disagreeable tn the extreme. The: the aypomuus licetl:, the grape root won, ame 
jossees taillike forks at dhe em of the body, the familiar Colorado potaty beetle. The dat- 
nen which ts beeped ther excrement and cau ter i the largest spectes.of the tannfy, anil the 
slime, ted os 2 sent of sirelter domare tt doce fo potato leaves 7s typical of 

Bach sticcessirve: molt brings «a rhew cast akin the ravaged of the family on different form 
to the shelter, which gradoally comes to re of fohage on which the several species feed. 
emble. a rack. o that the @rube betrne ithe The atoty of the eprom of the rh reer 
as peddlers, The soold-tupe sorts te possess  legile cometitites coe of the moat aurpriaing 
sume of the charactertt othe echinielesen, wilventtit it nh dreett aleties ti Arierican 
SS rtines it appearea moa dull vellow tosiiume entomddlogiecda! tastoty., When erilizaton moved 
and at others im ain arteer that shines Ike ‘west to Colorado i found there, feeding on 
haarished geal AR stl ether tithes of ois | sandl nes, a veTlow- cetd black-stritier! beetle 
arava an that at presenis the varighle. tuts Wh A dhiseasting oder, bat with no hint of tty 
it [i gris ee lls fie at bieL] pe be 

The spectes reproiinced are: Jeraoneata po Viet o8so it teaon to cultivate a taste for 
roiled Webs (Piite AVITT, figure 9), Trem petate Teosies; mine years-liter it had spread 
Paha ; fauromnd oula Hoth. ( Plate AVE, fe- i vel raska, Peichiad! lows at the hawetrinine 
Ure 4), mathive of Costa Bacay Cmoaspider bn of the Ciwil War, and erassed the Missiasion 
trata Boh (Plate AVITD, ture ©5), occu the aurimece that Lor esurremlered af Ayipo 
ring tt Coliemita, Verertiela, ath) Costa Kien mantic It they spreciel exetward, atic) lee the 
oichoftind neinflagifa toh, (Mate AV ETT, comienieal year ad suctesded m-forcin the 


Aeore @6), habttet (ouatenmlu: rPifomorhie = =olharriers ot the Alleghenies orl reaching the At 
muiart Fab (Plate A VOUEL fiere mi, bale lantic seolmard, Enrape was heartily alarme 


tat the Piifippines, New (icinea, Yuonen, and when a few of them uled across the Atlantis 
i 
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Tonkin: Alesonphalia feartala Toads 


AVEO tere 22), occurring in Drazu, and Field quarantine have prevented tren from 
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colonizing the workd's principal potate-growthg 
ecmibinients. 

The species reproduced are: Lepitmotarge to 
lineata Say, (Plate XVIU, figure 2). habitat 
Candia to Conti Rica: Leptiwwivrsa flaviarsiu 
Cer, (Plate: AVI, teire 3), necurrine in 
Goatemada : Lemer frittata Ciliv. ( Plate XVEL. 
figure a}, habitat Noort At andl the West 
lilies : ata Blanch, (Plate 





Dory ptona 


ona flavesom 
XVILL, fucure’ 14), lualeitut Bolivia ; Daryphore: 


Follary Stal. (Plate SVITL, fieure 44), otcur 
nog i Brazil: Doryplors wnivubilie Stal (Plate 
XVII, figure ao), habitat Mexion amd Grate 
mala : Doryphora flarasonota Blanch, (Plate 
XIX, figtire 1), native of Bolivia; Sayre Bor 
Lac. (Plate XIX. figure 2). cutive of 
Barnes, anal - ner all thrones the oriental 
ig Seog fabric Lar. Plate AEX, fig- 
ure tO}, ‘hivhitat Jorn, 


Metallic Wood-borer Family (fuprest. 
dae). ‘There are some 5,060. knew species o 
metallic wood-borers, of Buprestifa, in che 
work af which sbont doo ore found tn 
America, Many of them are anion car tent 
showy: beetles, tietr metallic wing cases often 
heing rich in beifliant irideteenoe, The winw 
carta of some eastern species are a brilliant 
green, om) are used for dress trim 
Sertth American lrulian. chieftains nfter lee 
ankleta of the hronge wing: casee of a gigantic 
South American spaces 

The lane of the Giger species. of Rupes 
tids are nearly all worsl- pores Thry usually 
live: under hark, e brovd, shallow anid 
rows, galleries, divi! ‘chniiiens 

So remular are their habits af burrencing 
that a tratti¢d entomalngiat cin. tecegnize. the 
specter that mule the traceries fong oieer they 
are gue, fostas hank teller Fecegiieta thie 
siemutite Of- a custiemen, Thelr hyoilies are 
long, somewhat fatrened, the forward seze- 
ments so joied with the smalt head aa to moke 
them appr te possess large, fat beoils— 
hente then popolar nie Of hanimer-leatle anil 
flat-headled borers: 

The mow inpurices of the Bowrestid beetles 
i# the flat-headed applestree berer, which pre- 
fers apple trees, hut mokes iteelf ot home in 
many ctor kites, The atotts appear oboe 
May, ard are a dell, metallic brow, except 
the abdomen, which is a rich, metallic: greenish 
bee, “The ven larvin betttd their tests in 
jhe enft sathoed, bit as they ytrow older, hore 
decper inte the hearteos) where they hibernate, 
bh the spring, they bore hack alnwet to the dar 
face, where they bold their gapal celle to which 
tic nnideren the sleep ott of which they shall 
awaken full-Arileed Peceet lees. 

fnioriias Boprestid i ihe peach- 
tree borer. “With - wing eaees that lock flee 
coeuner capper, it ts a heautiful creature, 
Stil another is the red-nerked cane-herer 
which canes the “goat enlle" on blackberries 
and raspberries, Thier adults poeiirat i May ot 
Tome, aml lay thelr e@as where the leaf sil 
joie the stem. Their larve citdle the stem. 
aod by curly Avpruet the gallica Kein te fortn, 
if the pitdliti@ operation hus heen successful. 


fut the adhaly stage, 


‘The darve sper! the winter in the: gall, wr, 
if none has bern formed, hurrow mto the pith 
uf the brier stem. Many of the larger Amer 
cain Huprestits are particulary feometl ok qvine 
trees, am prey on eomifers excluswely: Some 
ol thie srtal ber spechey are lew f-miners. | 

The species teptodyced ore: Cloryuitbat het 
femorate Olive (EYate XVIU, figure 5), 
North American species; Jaledis piridipes Cast 
(Plate AEN, figure 5), oceurrmgy in Africa; 
Ayheruitiy hacmorrhoa Fairm. (Plate ae 
fusure 6), a South American specnes, liview es 
ovially m Venerueli;  Paiopitra bicerrmain 
mr 7), decurring in 





. (Plate XX. fu 
French Guiana; Siigmodera cariabilis’ Don. 
Pinte XOX, fieure #), habitar Australia: Ax- 
frestie eufifer iv, (Plate XXI, fine 2), 
Tahiti! casbern es] Aapreatie ane 
rudcuta Linn, (Plate MXL, ferore 4), ceeurrinys 
in notthwestem United’ States; Chryaochran 
foljiliccina Schoen, ( Plate SOC, figure: rb), 
a Japanese species: Sivrnacera hennigerai Ker- 
ret. (Flute ASTD, figure 0), tahitat, Atric.: 
Sterne tenderi Waterh, (Plate XXL, fie- 
wre 3), habitat Africa; (omtegnathe aaron 
Kirby, (Plate XXTL fuggtite 2), habitat Bras: 
felon consid Cua. & Gory. (Plate 
XXI1, fiewre 6), habat Malaysia; Chrya- 
chirod beget Gory. | Plate AXXO, figure 7), 
habitat Indo-Chitea onl Jawa; ¢ ‘krysochria id 
writ Hope. (Plate XXil. fyure 4), occurrme 
it, weetthern Ashi: Sifqonoderu mecviara Dans 
van. (Plate XXOL, figure o}, hahitet Australia ; 
Chnvechrva acellate Fabien, (Plate XOXTL 
figure Jo}, habitat sonthern Asiay Stiginalera 
rufurafir Denovan, (Pate SORE fame’ 01), an 
Australian species. 


Meloid Beetle Family (Milotdar). The 
Meluid beetles, of which there arc seme 1,500 
knawn species, inchudini: the 200 that are Ameri- 
cat, have s fascimating life hietory. -Saie spe- 
cies prey on bees, others oth locots, and still 
others on divers forms of tecct Tife The ono 
‘porusitic on locust lays it eges im spot fre 
queete! by the fiemats. In a few dave these 
hatch, and the baby Melpes proored carly and 
netively with ther prime hinsiniewe of finetieip | 
hovt. Crawlitia asronud in lange numbers, locus 
eee depts dion are Genetic, dd) prenertly mice, 
of the edges heceme prev under forthe wunsder- 
ing bost, After a preliminary feast the stan: 
hter tikes seven diferent chanires rah nib! ure 

At wine point a ch ee 
veer in bo retreypression in tts climb to adolt- 
iil 

The species teprodiwcedl are: Aypteenifit tit 
tify Fol. (Plan AVOT, figure 6), found in 
North America: Trarodera Hoge Stinn | Plate 
MIX, figure 7), ‘toalspeat Calitornin: err kl 
evnlota Thon. (Plate SEEK. fiewre 8), 
South Adrien species. 


bra. xan Beetle Family (Cermniyer- 
dact. There are alent 13,000 species of long- 
horned bertles in the world, of which jum|e foo 
lelong to North Anwtica, They include uch 
nests as ihe round-headed apple-tree. borer, the 
wok putt, ad the twig girder. 
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THE JAPANESE BEETLE AND THE HIGH SPROUTS OF [TS CARERE 

lhe stery of the 

feted be Chrcder 


corcer af thie newest of our Arrercan peste te broadly typical of the whole 
Sat all of them soem) their larval stages in the weeeund, however. The parasitic 
fy -shown on the magnited female beeth: was imported by the L’nitecl States Burcau of Enromology. 
In Japan tt andlether putesite have been able bo peevent Che beetle from becoming a mending pest. 
Phe entomehigical nome of the fapaness bectle @ Pepiiiia papoeia find of the thy jeardatizng i 
Corfe corre. The beetles atthe top of the main pictite are natural ae: thoeee ooder the Mak Es 
fying gases: are-4) times natural sree} these et the latte are PG times-nuetural soe 
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dontarfha mifrerts Falj (18) Oerypaera Aacesenia Blanch; (19) florypaora rolara Stal D) Dorp 
phars nttrafiiis Seal,; (21) Afesompéalia oratvie Boh, See text under the following Family hieaclings 
Tortoge Beetle, leat Beetle Metallic Wood-berer, Mellow) Beetle, Gongs Beetle, Tijes 
beetle, Ladv-bint Beetle, Scavenger Beetle and Leal (tutes, and Smeut Beetle. 


AVILI 


INSECT RIVALS OF THE KAINBOW 




















£ a on a =a ar etait c Sao bebe | pal iti Bat tit i i 
WELTLES FROM MANY LANES DISPLAY THE VERSATILITY OF THEIF URL 

ip er yu i Aapitnreea it} inch “a agra borne 1d id Ars vind Proatar eh L brit » (ai 
Curapas aurceitens Fabs: (5) Foledie siridiges Cant, (6) Cerogtnssay glerigsus Gerat, | (1) Tegrvarrd atega 
Skinn O) Fonetete acetate Thunbe.: (9) Delica faossisentris Say; (10) Sagree fore Cac; (TT) 
Cyhuter Feubiofatar Sy See text inder the follow args Ee srrily hia ons Lind Fist le, Erotviidint 
es thee Cri no-beeth ALi aie Wioerwi-borer, Abelcud [ised he and Predaceniis Livi sy He ethe i fre 
Fredaccous Diving Beetles anid thelr kin are the principal toes of the larvae living at tne bottom of 
pce, reeis., oLRLEA reer: (ite Tia ie Meewtiles ear sich a close Pes miblonce to sortie or ine cli ME 


tects of the Order Alesiecere that frequently they ar: conised willie wei ile 


Laks 


Ewe 














THE NATIONAL GEIKGRAPHIC MAGAZ! 





Gr National Geographic: Sot bey 
LST RR sie WOE OF WO) BA Giro, ASD DPLARELISG 
l) Sterateds gireeceny Weitw,: (2) Crioprosopas magetiear Le Conte 
rr ae i : 5 ‘ ne 
| Tir y r | a | 4 cee ae Pia Fie l Lay ‘ ba Lie eT Pee iE Le f- i| i 
f 2, =| ii al La _ ij | 
Pram Pere tires Thonbe.- (8) Stiewndere tariaétiis Don 


= 


1 
y 


1 
i 





fa : 


4 go ic 
eh woe ee 


j r 
Hiker re. 
itef 


fteeonlomir aired i 


PT ened sabrina 


f fe FS iF AT al I Pitty ii, F | il I, 


* ion Sie Le I is . a ‘i i 1 7 
(TO) fede fa penie Sars (ET) Odom peor cep Pub. See text tinder the follawing Family 
mnie et tla line-in! 


1 ay 


heactin » uottr-horned He ea het Lhiarke bine a fa tli mii Ca rrdiriat-bweet le 
coe 


bedtles spend three year om their prob stacc and always pipealer 


Teen thew POEs. 


aX 


i terials frawiuarrl the ant 


| 
i Et ie at go ge Sart 
ria fF rl i 
F ia) ee Pea ee et | j 
| Pe gate pe At Ls Gi Cari 
1 i io leet = a 
(firoit reducta (asey, (al Cw 


ats 4 


i 


a 
my 


Are ry 


Wir A 


ferara (liv, 


On iT fi fi iene it FL ia ridin (ams | i (' ’ } 


cemrighin Pe pernan 


Loihey 


1 


| ; | 
fee cert Peder se tie ATi 


Ff 


1 if arr pip 
CO ag 





Liries Min | Brciee 
TTENDEE AY A RESPLENDENT HI 
rape Oly \) Buprestis daraienta Lint; (4) Den. 
ii Pavdlopaye tneta Lec: (7) Detwocerua palltatns 
Harnoiver Aarenbardd Westw.; (10) liane fictrfaans 


cata een Cand: (00) CAadeolestgias redress 


text urvber the foalliwine 


Panty teachings; 


if ula 


irri 

re 

i... al | 

7. eT we la wal = 
lI ett la Chl Walaa 
' i 

[hat a FY : a agl 

IL FQ i i dF el? 
— . 

acrid FAMPICHE | irhal 


itn yes 


if ROCTret 


ON Al 


Male 


EinsRAMPHIE 


HRETLES GE 


: rl 
Lap avd 
ager | arhag a | la, | | 4 


SiH 


Ht. ee Ler 


(8) Sttemeders macntorre Lomo van 


ee eared 
PED Fa 
FA hy ria | | 
5 
pall Af | 
iit} LUPE ie? id 


Wheto iee yh 


wel 


Pires ba 


Lorna 


ies | ool aL 


i =. 
tot | | 


t i 
te 
| | TL 


j 
Loa ieee 


Cour oe aoe Sater 


' j 
rt ipa le 


1 B 
borer gine! Lome-bornedt Ba 


Mink 





nen Satori! Si 
oF 
L) Sieer ery 
furst PF isher 
[Tv be 
(1) CArviechrad 


ee Let tithder 


INSECT RIVALS OF THE RATNEIW 








z: Sutlooal Gengregaue Secs i ics Naporol Sra 
UNC BEETLES IN HABIT. WUT IN ARMOR. BOVALLY CLAD 
(1) Cirvsagdere thoeneidere Late, [Male]; (2) Andiceie morgan White Male |; (3) JAaeneems ome 
frorider have ' +i f #h.eary Ti Dts Me porate wil ag der | ah i (5) feevet ful danrberper Sil le (ia) fretiefsenda 
aed: Waterh,; (7) Piwsionrd reopienaens Boue,;. (8) Afarragper pant came Blanch: (9) June Hog, 
Coating maida Lan (0) Matefa dora Weber: (10) Aetererdéiva marian: Kirby, Sen text uniler the 
follaeime Family heading: Scuveneer Beetle and Leat Chater 
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mh GS THAT SUGHT HAVE MADE A PHARLACTH 
(Tl) Pawnee crt Atactoeayvs (2) Merny fecida Olivier 3.) Coaernps fection Ling.: { tl 
aoe da GA Dechert Ss) dere feriipeds |. Dlwms: (4) Tumble Hur ¢ ahve fAagl 
' Hale: (7) 2tftenerhiing nies Olivier; (8) Geblibinth Beetle, Cotafea donrrera linn ir 
Meiivusia pancake | ms (00) ota space dems: (10) Pedder onreetie Vigor See tex 
iatesr the fallout Feumily beading © Scuvenger Beede andl Leaf Choler. 


hl 


INSECT RIVALS 


The riid-headed appie-tree borer is per: 
haps the worst peat simone the Ceraniyichels 
in its adule form, it in aboop three-t af 
wn incl: lone, with twe creamy stripes alot its 
brown back from month to tail, Ty deposits its 
mes ot) the bork: dit the base of the tree it ex- 
jleits in Jone and July. ‘These litel ie a few 
dave and the toy gro works its way inte 
the sft sopwe ‘ander the bnik, 

Aiter its time chiscllike mandibles pet the 
temper of age, it beciny te tune! tte way Bito 
fhe heart of the tree, swallowing the hearing 
of the arse fa TE een. 
vears of eating wu path throweh the woe, it di- 
rects its operctions toward the aut faor- 

Just before reaching the ower asm, and Teavy- 
ing only a tiny membrane ahead! of it to be rup- 
mired when it wakes op from ite transformation 
sleep, the grub excavuted a nice Vitthe chumtier, 
which it carefully Hnes with smooth, soft mute- 
rials made from wood) flier, and then fies down 
for ats change-we 
weeks of uncemsciomeness, Tt awakens no longer 
a grub, but a fully uccortered longhorn. 

The cak primer has a different method of 
attack, [Tt dave ite egg on a fender twig. When 
thu: grub hatches, bps etterda the tw i anid feeds 
on ita joey fiber, As it grows, it relishes a 
harder diet. ja it ores Wa way my a mature 
lim, which it fiially cits so thercrghily that 
wiht a high wind come: 1 is blown to the 
ground. The limb thus acts as a parachute for 
the wrub, allowing it to reach the ground safely, 
It now we the severed linth, both as oa fond 
supply and a habitation. The onk proner also 
attacks other trees, 

‘Some species of Cetambycid larwe remain 
ti word! tor surpriting penods, After timber 
ix cut and dried and used in the hulking nf 
howe or the mantrtacture of furniture, it lacks 
nutritive qualities, arid the growth af the wowed 
ering grub is ao arrested that it often requires 
thay vears for the uttainment of maturity. _/ 
have seen them issue from q) porch column that 
hod heen standing twenty years, Aid reeentiy 
a western college ier reported the ts<u- 
ance of one from the worl of a bonkers: that 
hac beer in bis family for nearly Hy years. 

The species reproduced are: Faperda cittt- 
fie Fob. (Plute XVII, figure T). foam’ in 
Noth America: Steraptomix riresceng West, 
(Plate AX, figure 1), an African species; Cre 
oProsiapms mandficies LeConte. (Plate AX, tig- 
ore 2), from Arita: Stereesfouer netrotiites 
Prury, (Plate XX, figure 1), found m the Ad- 
rican Gold Coast; Fragidion fulripeune Sap. 

(Pla XX, figure ro), foul im central and 
Waters Linited States: Sieructomis bipisciate 
Fah, (Plate XOXT, fire 2). ford fe West Aq- 
rice Siendeatreas triste Chey, (Plate NXE, 
figure 4), habitet southern California; €yllene 
decor CYiv. UP tate EXT. figure =}, hal halettat 
southeastern auf central United States: Jvrs- 
movrrus pallintue Porat. ( Plate XXL figure rat 
a native of eastern United States: Vitmaypic 

ovritcafis Serve. (1 Plate XXL, fietire 2), found 
in Texas, Avinotia, aml Mexico: C: Mic reonent 
sclieurci Fisher. (Flute XXL figure 5), for 
in Texas 


Finally, aiter hive 3 


rap. Alter (we or three 
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Tiger-beetla Family (eiciad fin}, The 
tiger-heetles ane Last runners andl quick Ayers, 
and th the larval stage live up to their nume, 
heme carnverons am! vorachuis eaters: La that 
wage they are unconth yribs, with fine hewds 
and sturdy jawa ‘They eaially aig burrows im 
the wrod, snd. lie in walt we the entrance for 
come unfortunate insect tliat chances to pass 
that way. In catching their prey the tger- 
brithes” farwie seize the victines with their Ion, 
sharp mrsecrielit dst; anil drag them te the bottom 
ofthe horrow, where ther-are caten at htisure. 

The larva is provided with a fitde hap om 
the filth seement. Gf the abdomen, on which 
are twa strong, forwarnl—curving houke, “These 
ft ice 40 hold iteeli firmly in powition while 
attickin a whetim, fest the latter give i “gtei} 
den jerk am) pall the “huthwhacker” fret its 
Tele 

The adult beetles catch their victims ond drink 
die: blood after the fashion of a weasel, beshi ih 


‘their big eyes. long legs. sharp mancdibies, and 


a movements, the tiger-beetles are lentifiee! 
euvily, 

The species reproduced ist Cirindela scitel- 
larcs Say. (Plate RVI, figure 8). Tt ranges 
her wnen Texas, Arkansas, Nchraska, and Wy- 


Lady-bird Beetle Family (Coccinelider) 
Perhaps no hectic clan sorpasses the lnby ties 
as fries of man, “Their pretty polka-dot wing 
coseu aod their gentle demeanor are in keeping 
with their Ianielicent relation to man, But to 
teftain of our fisect foes the larvae of this 
family are veritable roaring Tons and stalling 
tigers ole haut seeking who they may ile 
wT Plant-lice, scaly iit, and mapy others 
af the “wee bensties” of insectilom the lady- 
hirds destroy by the hilfions. 

The larvie are mere active thon ber tle erulie 
ranadly are, munerine about. On plants in searct 
of game. They ordinarily “chatige thet clothes” 
thiree iil ‘hetore reaching: maturity, settee 
times cha. their color in dirting su, “They 

wt Cait or five weeks in the larwal stage; 

the eags ate toid an the bark, stems, und leaves 

af the trees oe platte they visit, awl hate in 
a few duos. 

Thete ore ahont. 2.600 knew specs of linly- 
lithe in the werld, al which abot © syiecies 
are natives of America. Scene have the curlous 
habit of ooturegatita: im arent Mmonees win monn 
tain tops, tn spend the witter, once. they have 
inition their wines, (“Colifernio froit growers 
omfect them, aml pot them in cokl storage 
where they are retamed uotil they are necdec 
for keeping dewn plant-lice the following: stm 
met (see hastration, page o). 

The species reproduced is: Apilachwa bore- 
afis Fub, (Plate XYVIUIL, fewee 10), which 
rutipes ower North America and Mexico, 


Scavenger Beetle and Leaf Chafer Fam- 
ily tSeurebaeilar ); The Scurabaechd family luis 
two branches, well differentiated ty: their hal- 
ite—the pooveneers: of which Hee tumble bog ce 
ling beetle is-teptcal; and the leaf chofers, ud 
which the rose Ez or rege chafer if a repre- 
seri tative ipeches. 
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There are about race known speciew of 
Scarabaciis; of which about $000 belwng to the 
img beetle branch of the family, 

The ancient Egyptians, liga the heethe's 
hubit of rolling arcund pills of dena and dirt, 
atc sipponrd to have interpreted thie practice 
ae ob ty pitied ian al the planctury and lonar 
revelotons, and therefore bell that its disap. 
Pearce and return was emblematic of etertul 
life (eee, also, Mtration, pom 44). 

The leaf chaters constitite the tore Miner 
iru hratich of the Scarghaed forily. In siee, 
the species ratye from the bhp Jie beg cr 
May heetle, down to the small roe chafer or 
rie Tew. The late of the iridescent May 
beetle ane ligt fat prute foutul im laws, elds, 
and gardena “They sperted three. yours tt their 
journey from the eee te the session of 
wings. In the fall they dig helow ‘ate frat 
line, and in the spring come tp gem to spend 
the sunmmier feeding on the tiny roots of vege- 
int barr. 

The tose chifer lavve scem to thrive bet in 
sandy ground. Observers have noted that in 
reglows where there i » atrip of tam] ndce- 
lain] with a» clay sulisiaill, bordered bv another 
sttip in which there is a sandy subpail, very 
few. rose chafers arecar ont] the wir) blows 
fram the sandy substi! region, "They then 
come in fests to the land underiaid with clay: 

A newly imported member of the Searahaechd 
amily ik the destructive green japanese beetle, 
which a few yveore ago pained a foothold above 
ce ott the Jersey site of the Oclaware 

ver 

The species reproduced are: Afae crac 
cigurtotve Beauv. (Plate XVII. figure 11), 
foam in North America; Popillia japonica 
Newman (Plate X VOL, fiewee 2x), introduced 
inte the United States (rom Japan: Phelopheya 
‘ria Lee, (Plate XXL. feure 6), found on 
North  Americn ; ("Few yatth peteiaa thverockturd 
Lat. ( Pit SMTLL, fete th, feted in” Ect 
dor and Pera: f nacdisrel ta murgant White. ( Flite 
SAH, figure 2), native of. West Africa: Pha- 
nace trperatee Cheyr, (Plate XOSTET fore 
a), bahitat South America: Genyodonta fluc 
dutcmluta Fab, (Plate MMII, Bgure 4), fen 
iy Adrica; efeogripa lenabherged Salle.  ¢ Ettate 
MXMILL figure 53, hinhttat Braril: fechinpeoph 
heer: Water ( Plate SONTTT, figure i), 2 spe 
ciee from Hriteh New Oumet Flusiotis re- 
sffendens Bowe, (Plate XXIIL, figure 7), 4 
native of Cota. ‘Rica: Moacraspes fomtise hfaats 
Blanch. (Fate XXII. liguire Bi). Ferrie int 
Sditrth Americas Iie Fhasge [Cotiter atid Linn 
“late XXUT, figure o}, 8 native of eustern 
und soithern United States; Ritela farts Weber. 
(Plate XM, figure to}, found in northern 
Somth America: Aéterorrhiina wach Kirby, 
(Plate XSUUL, figure 11), a native of Central 
America: Phanarss maider Aducleay, ( Plate 
STV, figure 1), found In ‘eartern United 
Stites: Moecrtspts ticida Olivier, ( Plate XXTV, 
figicrre 2), found in Central and South America: 
Qoeyaternen festivus Linn (Plate XXTY, fi- 
ure 4), South American species: Eupoveits THLE 
trance Epos (Plate XNTV, hedee 4). oo 
tive of Anetralia: Pherdesta arsiteends oy 





Thoms, (Plate XXIV, figure 5), tiahitat Hoer- 
new: Tumble ue (Cahnthon chalcites Halil, 
Plate MXTV, fitre 6), a natrre af North 
Ametion : Si phanorrhina gthints Olivier.’ Plate 
AAV, fieure 5). foul in Wet Africa: Gold: 
with Heethe (Cofalpa damgera Linn, Plate 
AALV. fiwure 8), foul im ecistern Unites! 
States ; Primate punctate Linn. ( Plite XLV, 
Agure: 9), familar epecie: im eastern United 
States; Pofana species Adams (Plate XXTV, 
figure #0), habitat southwestern Ast; Pelli. 
aot sicmiptwesta Vigoré. ( Plate XXIV, figure 
Lu he found in South America. 


out Beetle Family (Onorhyarhidac), 
This farndly iw tepresented in vor fatima by 
tore than zoo specs. Tt toclides Fuller's rose 
licetie, the strawherry crown iardler, earl 
black yine weevil. Many of ite tmcinbers are 
notoriqus as greenhouse pests, 

The species repreiueed are: Cyphne 16 
punctate Line, (Plate AWD, figure we), found 
in South America; Hypomerrs sapere ets Fath, 
(Plate SWUCL, figire 1g), fool i Portia. 


Erotylidae Family. This is a small family 
which resembites click heetles in form, and whinge 
larvae bore inte the statka of clover, The farvie 
of sce. spouies feed on fungi. 

The species te@reluced is: Bratvlns ofan 
fens [ttm (Ptr KX, tear 3), which occurs 
in Cayenne, French Goma, 


Carabid Beetle Family (Corabidue). The 
120 apecies of ities group of beetles contain 
many mteresting insects. One of these fx the 
hombardier beetle: which, when piirstied ar at- 
tacked hy ancenemy, fires ot the for atiny putt 
of acrul, redid “snoke,” with & pope reprert. 
Cumstock has fein that the bomlardier ix alle 
to tse four or five rontids of amm_:inition with- 
ot exhausting its supply. 

Ore spoctes belonging to the Carahid family 
is howe as Caliwime serotalor, the fatter part 
of its morte letfrig derived! from tts habit af 
achitiniging everythin 1 its search for cater- 
Oitars, Th and thiclhise comms are popularly 
Lawl ad -cabetpallar hintters. One epectes has 
heen brought to America: from Earnpe to help 
wage war on the browr-tail moth. Some af 
the Calosomnae ate agercssive foes of the hairy 
lent-ecuterpillar that is suck an enemy of the 
orchardist atl lapdscipe gardener, 

Other Curabids eat the larvae of ccalling 
moths and of dhe plom coreulio, Some. species 
here. and elsewhere dwell in caves, and: are 
sightless, © spocies dwell in moist, damp 
as sets oe may i done aril have 
their paltn « i Aesr gel époomy suit- 
abe ior rien 38 Snnile aut of their stelle. 

species ioytrated ares Carchug iarnni- 
four ity ti (Plate AIM, figure 4), A native at 
Central Europe: Cereals plorigses Gerst. 
(Plate XEX. fisrare ®), fod in Chile; Calo- 
zoma. buwarirdse Dep. (Plate XX, fignre 4), 
found in Brazil ane oe jentina; Cafosome scru- 
tater Fah, (Plate AX, figure g), a: North 


American: specie:  Mormolyce — hagentuchi 
VWextw, (Plate MAT, figure og), a native af 
Surmutra, 
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Predaceous Diving 
Beetle Family { iytis- 
There pre seunic 
400 species al, this family 
of prolactoue carne 
rumg caving  beevthts in 
America. They geet their 
nme Gt Wetler-tigers 
iron tle persishent y+ 
oer in which ther Lerva 
eturch for livhne feel. 
Research ttaltcates that 
the adults Thermite in 
rita, under water, It 
beliewed that the waoter- 
tigers Wore once pyle 
ihwellers 

wage! gtatee that thy 
Whtertligcra encrele oO He 
blithely Tisely OU tbery 
mjcct mio the body at 
tlpeh ‘wactinres, turrin the 
latter's flesh te broth. On 
thie they sup at their 
pleasore The mature 
heetlcs tive tor log 
lime, ote  entbemnoloist 
having beept a Dpto 
three aml o half vear= im 
perfect healthy. in a lus 
filled wrth water. 
He fed it hits of ow 
ia 

The species ‘eproduced 
ure: Lyudieny fee rniris 
say (Plate SIA, fieure 
4), and Cydaster Amiri 
liahas Say. (Plite ATX, 
eure Ths, both dicettocd tr 
hotth Amer. 


et mn 
eta | 


Rt ative 


Vessel 


Darkling Beetle 
Family ( J enetrionidoec . 
These itseecté’ occur 
chiefly: in ary and warn a | 
teginns. Anat of the 
LMEritan ¢pecres, of lia 
which there are minore thar prest effort tu 
HE, Car TH the sari herti 
vection Ge the United 
Stalts. The family in- 
cludrs- the Jenehria meal-worm, the 
Crorapee Lieetle, aad the poiticate leaprs, 
ter defend themselves when 
vating The Teil part of the body ond dlischarrine 
uy tly Aid, Aiter being attacked! thes walk of 
Chamedy, presenti an abheord appearance wrth 
the eel of the bacied y held wa biel) as poeevatble, 

ei {acice repr ehicerd are Afehil inating 

‘iificur Fak. (Plate XX, figure ¢), aod Chfon- 
Fal, ( Plate + %, figure tt, 
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Click Heetle Pamily ( Glaferidact. The chai 
J 


- = 
bacrer| le lett eel tite Peeing ace, Cos dn iL wikine 


fannly, “TWyjere are alsin 7 coe bit ott thet of 
witch sone 350 are found m North Apes 
The dares of the click beetles are the fimil- 
nr wire-wneis which afte les ee mone om. 
avn fo orope pest heemming fo grow. | Cor 
Hvodow pros. whrcot orl other cere als suffi j 





inet tetera 
Oo legher perch im the sypoariom 
leely juines if the viectinn tritil tt became 
mest ferasows of afl the wnsects 


I iawes 


Ptyteerayste lee Fal! 


Criswiil 


WATE TIGCk FERUISG ts A¥OUNCG EEL. 


the ecl areal wieam with 
Retr it sucked the 
Wiler-thrers are 


its bed Wes Ai the flesh of 


white, Tle 


from the petiuiie itivaston of the wire- 
The lwethes fy it) the 
late spring, dvepoaning iar eee om named 
vray pron 

fre he hete Ot 


seerely tf 


eC TIVE ohwint the thelile 


Nhe piitewt = Splqenidss 
Which omit a strom erocial tie Ary 
women keep thet ole. ti ttle lace pocket: 
or fastened to deHeate piilden chains 

The Spctira on epronduced gre: € falrofe pray 
fitnrdaned € vos (Plate SAL fienre 81, found 
in Mexico and Nicaragiias: laine fuictomms Hope 
iMate ANT. fete po). found te Alexie and 
withwesterm. = UCrnteld =tutrs: be hry 
fig Goer, ( Plate 


Wh iedetd bw 
feitre mi, a native ot 
South Aumerica, especially Colombian, Veneeu 
cla, and Perit Caompeosterm 
(Plate XX. fheure mh, a 
Chaleete swing wile ee Lew 

here ra), a mitive of Lower st 


Haniloris 


‘itipient® | tun] 
native of Chinn! 
i Plate AA. 
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= i 7 5 Pe il ai, r 
A pea beiritenitg of the season-the beetles attack the frutts prematurely ripening become of 
. ‘ ] i i 
lig tion bee nithice hoes, birt later 1 wy Tm thew attention tr t hae: Wnt Traces, BL Tye bes &té, 
hve tk nummy a5 275 beetles hove been romoveid from e@ 2iigle jeu 
lal seal eT i _—_ 
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JAPANESE BELTLES COLLECTED 


i OVS AT RIVERTOSA, NEY BSE 

| | ow beetle bet | | { i 

In TOT only oo few beetles cook! be collected by one petuon tno sinele day, Hy i9r9 they 
= rr = . = = | 1 = . 7 = i 
Hd become st thick that one person could collect iy os SO in ia hear Dring 4 
Poort seat) an average of ome and itethitd wallens of beets were slaken from each al 14 
PI ne ea i eer, iu ij : 
os ee a | ul jae! frees al | @ i] lech Fem 2 Lh & cVyel | he In hak bh ph ah ey al ie 
irvie were fouml in cach square yord of a New Jeracy pasture. 
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COLLECTORS (FF PARASTTIZED JAPANESE EEETLES AT BAPIORD, TAPAS 


Pe cel eet it l chal fey ff Tayi Have [ieee epi tiecl bi -Lhe Wore I cutl Cros Tir men 
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PREVARING TO RAISE AN ARMY fil 


Thee workers tn the Moorestown 
a little “Toching fy bie 


Mika [tie tepid] that the fies from these 


The natural-color illustrations of 263 
riects in this ttombser of the Natrtioxwar 
Grockarinc’ MaAGgAvING ore the result af 
more than three years « f research, selec- 
ton, and experimentation liv the vUlwstra- 
hiviswn of The Marazine. 

The specimens pictured represent mest 
of the msect. families to be found im Nerth 
America. They were selected fron the 
National Museum's collection of 
more than a millon mdividials through 
the generals cooperntion of the experts of 
the Miscum and of the Bureau of Ente 
moloyy of the OL A. Depurtment of Avri- 
ciilite 

Lach specimen reproduced on the 24 
tull-pase color plates: was chose as thn 
most pichiresque nod colorful representa 
The subjects 
stlecterd] wete pince!] with cate m relaximne 
ers (a sort of humudar) to render flexi 
hile their delicate leps, 
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tLA 


| _ 








TIVE nt ts Spe les CT Lebrere] 





renga Li! 


Wits, an 
ne, 20 that they rie lit “pursed” on lite- 
Atter the humidor treat: 
mdividiuals were grouped ac- 


their acentity 


like attitudes. 
ment, the 
curclrny ti relati oor 10 


another, and each group was then shall 


ALLIES } ii 


Sew: jerey, Ly 
Latonlhgy ate ompackine maternal jue received fran 


as a 8 
[crak awe 82) Woieh prevs 


—_ 


if 


WoT | = 


FIGHT {APAXMESE HEETLES 


heriTaats iT 
| au pica 


| 
| req A 
i nat a gt* 
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of the -Linthed States Hurcay oi 
The shipment contains ees of 
beetles tn the larel. ot the 
WH tlaugliter millions of beetle 


burly arranged (or SWHMmMetry: and with ap- 
Precathon at colar coutrists 
The minuteness of some of the spe 
mens, their irreplaceable value in the Mu 
scum + Collection, atl the fragile nature 
' 


Oi ther rary teat mical tmercnoiers aalilect 








mhiterally to the sense of responsilility 
ol the members of the National Geo- 


rripive Society s Ulustrations shat and to 
the time required in obtaining the desires 
results 

The 21 color plates of specimens, an 
each ot which is reproduced 
2) mdividual insects, were arranged ani 
thoterraphed ly Mr. Edwin L. Wisherd, 
of The Society's photog ray hic staff, 
Sopplementine the 
ords of the actual specimens are the three 


Panes show Lue t 


[rom © th 


phiioemphic ‘rec- 





@ lite bestoery of three 
representative msect tanmules—the Carkdis- 
Ay 6 Plate TD, the Bomble-bee ( Plate TX 
and the Japanese Leetle (Plate XVII). 
Dhese have heen execoted m microse pie 
detuil by The Stwietys nituralist-artit, 
hit. Pinshime Mlurayieri. 


Freaxxrin L; 








I pS 16k, 


THE SEALING SAGA OF NEWFOUNDLAND 


By Carraix RosperrT A:. BarTreerr 


By OMGH? o'clock in the mormmyg, March 

4 7, the port of St. Johns, Newtinund- 

/ lond, ts lark with men, On that 
day the sealing fleet soils for the annual 
rarr-seal bunt, the second mast valuable 
fishery of the island, St. Jotimsmen line 
Water Street and crowd out on the piers 
where the ships he (see ilvetration, page 
OG). 

A ROVAL SENI-OFF (FOR THE FLEET 

Eight shipjs—four steel, four wooden— 
two thonsand men, the pick af Newfound- 
land fishermen, steam down the harbor 
ancl ot past Cham Kock: thrangh the 
ootch. The heartfelt wishes of St. Jolins 
and the whole island eo with those men 
ariel alipes, 

Whistles scream Godspeed, belle rine 
out, cammons fire salutes, bunting: fies on 
ship amd shore, bovs and men pace alone 
the Battery Road. cheermg the ships to 
the Narrows and heyornd. 

‘Two davs previously the vanguard of 
the fect, the Jerru Nowa, of Arctic ond 
Antarctic fame and a long sealing record, 
and the liens, skippered by William 
Hartlett, my father, who has heen 50 years 
Ohl tor the last quarter of a century—andd 
lives and acts it—ariled from St, Johns 
for the “hackoof the island.” These two 
vessels have farther to go, south aroynd 
Cape Race and west by St. Pierre, to 
reach the Gult of St. Lawrence seols, 0 
they go earlier, 

Sailing dates are fixed by Taw and nit 
ly weather. No killing ts permitted be- 
fore March: 14 nor after May. 1. | 

| have been with the sealing fleet nire- 
teen times wind almost as mary times wn 
Arctic expeditions with Peary and others. 
Senling is a hard life. It is more danger- 
ous than exploring in the Arctic; there's 
no question: alwant , 

But the excitement of sealing npipeals 
to the melt sort of fellow. | have heard 
men take an oath that they world tiever, 
never vo again, Aged they have been the 
very first ones looking for their Terths 
Hest spring. 

Among the Bartletts seal hunting has 
heen the amcans of livelihoca! for more 


gt 


than. a century. My great-great-grett 
tindle, Hilly Bartlett, was the first man to 
brme his litth shallop tevond the con 
fines.of Conception Hay, The-story goes— 
and this is ne legend; it is a faet—that 
with his shallop he weot on north to the 
Punks anc found no ice: His crew wore 
dered at him going so far north so early 
in the year, Bat he said, “Pollow on.” 
And follow on they did. Finally he reached 
the Labrador coast.and found the ice, and 
on the ice were seals, They soon filled 
the shallop. up: and he returned home to 
Briggs. Forever afterward he was known 
us “Follow (mn Bartlett.” 

Se the Gartletts have taken pert m the 
rise of the fishery from the very begin- 
ning; from the shallop to the big steel 
boats. They were following it when it 
reached its peak in the “50's, when over 
400 sailing vessels and 13.000 ten prose- 
cited) ihe seal fishery, Those were the 
days of lig catches; one year the catch 
reached 700,000 seals. When steam ves- 
gels beran to displace the saling feet, 
Bartletts were.among the first to skipper 
then. 

l can just remember the last af the 
sailing vessels, Ino my youth, father, Unele 
Sam, Unele Harry, Uncle John, antl a 
cousin, Moses Bartlett, skippered vessels 
of the sealing fleet, ‘Father js still at it. 

Father goes because he tikes it. He's 
just fike anol fre horse when it hears 
the hell, The excitement of it, the lure of 
it, make hit ga. 

THE START FoR St. TOWNS 

The senling hans stirt from the various 
outparts, seth and north, late in Febru- 
ary, moving on St, Johns; the cnpital. It 
is the worst Gime of the year—rough 
weather, ‘The men bid good-bye to ther 
families and start ot, many on snaw- 
shoes, walking to trutik-line railway ata- 
tien. 

St. Johns levine to fill up with them 
the frst days of March. They wear can- 
yas jumpers over homemade guernseys 
(sweaters), moleskin oc homespan trou 
sers, one to four red or white flannel 
shirts, and home-kott. heavy clrawers, 
Some wear sealskin cops and seme elsinars 
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with ‘a gaff, slitting 
the carcasses ali ize tine 
Pedy, rennsving tre 
ot ulns ct pelts, gre 
Hiavui Lina the m to mark- 
ters, Aiarkers are col- 
rec] tings, Thee: eolt 
aes, stuck in the ice 
nt #ach pule of sculps, 
so that the ca : 
return ar! pick wp 
tie pile as the men 
move on fo another 
latch of the bere. 
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While thestnen were 
at work, the ice al- 
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ship deeper infu the 
herd, so the crew 
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new base on the mex! 
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days catch on the ive, 
The crews killed! some 
B.ooo seals that atter- 
tH¥iti—all vonone ones, 
because the “white- 
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Senls and ship drove Pra dde on the Cape shore we under Cape St. Lawrence anil 
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Phe ice, rattme( telescoping jiumidéer the =«oon, when | got clear, | picked 1g) pans 1m 
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When need ior a supply of fresh water arises, the captain semis men overboard to cut 
] Pri he ie Let alge fe4/ As heh Whler rete, thie ret ice forme! cortains little or ne 
ot. In this way stronger and stronger brine is concentrated in pockets andl freezes only when 
the temperature Decors very low, “These salt pockets are first to melt when the teterperatiurt 
re Dieev dirain ond wherever openings Prt, 28 WL ice upled fend a tek wets of iroemen! 


This. pintacle: ioe, though still frozen, rie be practically free from salt 


many hundreds of floating peltsiromeshat- the Atlantic seals liveasamuch in the water 
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peits—iniy abet talf the seals lolleat— Whtem | tell gris albont the laree num- 
but it was the liest catch ever broweht ber of. seals we get off NewTfersrelberul. 
mitt the taulf of St, Lawrence until my same of them say. “Why dent vou brine 
father last wear lironeht aut 30,800 sculps. me a ect ar | heel bke thirty cents, 


knowine I can't comply with then wishes 
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It pups or whelps on thr Ericd, while the harp and the he acre the two kinds that 
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mve firth ta their puppies. Weocall it four varieties mentioned hang ahout New 
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How THE ELART SEAL CRTs ITS NAME 


The shape of the patch on the back of members of this specues te sapped to reece the 
oitline of a harp. Seientfie knowtolge of the miprant euils is-still incomplete, Whether yortg 
“whitecoata’” aeckhe ar whether they lapoup thee mother’s rich milk fret the ie em tet Wyues- 
tien. The harp is alse koown ae a sigitbe-hock of Greenland sca! 
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MOIMTING SEAL FELTS ABOARD 


The master of each watel oan the ite sets ip) nrkers (poles Aying numbered figs}, 


which the men rag the eral pelts. 


A watch may colleet 50 to joo eculps at eich marker, “Fhe 


stilling Vessel steams throtigh the ice, picking up tlie pelta oo bbe cranes olniesile, 


The hoods never mix with the harps, 
bot they porraflel thenyin ther drtit south, 
They whelp to the eastward of the harps 
several days later, 

The hood is a larger seal than the harp. 
Its skin is spotted like a leopard’s. The 
mother always stevs with her young and 
will fight to the death to save it. The 
harp mother will run away. One has to 
hall the chee hia, too, tn criler tu eek thee 
vinine; for when the dog comes towarrl 
the sealer he has to run unless he has a 
gun. Vve seen dog hoods chase a skinner 
and carry a half-sculped vouny seal ino 
the witer (see page Lt4). 


THE HOO SEAL HAS A TCRGERLIRE 


FEAT COVERING 


The hoods trethod of mounting the ice 
is different from a harp’s during whelpin 


stash. lt eames up iver the edee of the 
et, while the harp seal bores its way up 
through the ice, 
The Hod always whelps in faniwlice— 
dog. bitch, and pup. The doe hood is 
larger than the cog harp, is more loyal tw 
Ins wife, aml will “help her in her wrtely 
duties Je will hang around and help 
defend the family, while carly in the 
whelping: season the dog harp gies off on 
a Vacation. The doy hocd's head -is nro- 
tected bya loose, rohlerlike cap, or hoe,’ 
from which he gets his name. When he 
is anery he infates hic hood, which is like 
a monk's cowl ani protects tits brain. 
Keally, there-are two caps—an outer black 
cap and an iner ted cap, An experienced 
seal tnmter with a stick can put him owt 
of business, but the best way to kill the 
male hood is te shoot him. 
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PICKIN UP A PAN OF SCTULPS 


One to twin tnontle of the hardest ond of work fice 2 mein whe sums on 4b sealige vessel, 


Ale “cre teite” 


itanioss him an silvarncte of Ba, 


For four amass, ba through (923, the 


shares of menoon the most socecssful ships varied trom $3.88 to 574.00, Men of the frogene 


earned most fram the tom9 trim, which pall them S80. shiates, 
Thereiotre the § 
bo Agrilé 


mi at, rarnine only. Sj af Teer he 
ecop for them services from March 7 


whines like a baby, The weight at birth 
is about seven pounds, Urinking tts 
mother’s rich milk, i puts on a pond to 
a powund and a halt a coy. 

Early in the morning the mother seal 
lr 1 = het Peary to ate inal atic bi ‘Woslt 
herself. She breaks the new ie formed 
in the bebbing bole:and slips through imto 
the water, At tomes she will swim long 
distances in search of food, The wind 
and current drift the ice along, shifting 
the flocs ta and fro, around and about; 
atid yet she will always retin to the hole 
that she has leit and always hod her off- 
spring ! 

Ll have moved the young whiteconts 
around, changing the places in a group of 


The Pring had a bed tine 
ivy ge dealers got midthing exept: ther 
1, ay PLS bur, 


qo or go. When the old one comes, she 
will nase dae one and that one wnitil cle 
finds her own. 

When a young seal first strikes the 
water he backs ont. He is afran of it, 
He looks ane leaks at it. butat last he de- 
cies the water i his real home anid fie 
rolls: in, 

Evidently the migration of the hears 
aid harps lias Leen home on tor centuries. 
ach: year for a hundred years the humt- 
ers of Newfoundland have sought the 
herds soon atter whelping time, Not only 
the young, but also the old seals, the bed- 
lamers (acorrupiion of the French bfte de 
lo mer), two to three years old, are hunted, 
Bot sll they come. About 150,000 seals 
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At one: time probably half a 
sents lite] annually, ‘Today the herd 
There is 
difference of opinion among Newtontnd- 
Lari s to whether the seals 
ire becwming scarcer, lay a matter 
cf that mm late vears the antticil 
catch been in the netehberhoord oof 
thy eur ties 


700, CCW), 


Heeti tedwere) ley halt i wrest 


sca ti|e4n a 


: 
a 

| i 
rei vere 


A Oe -Bettihpes, al ecintrast 


years when the catch ran to 


some peaple wonder about the killing 


Ot all theese seals for the sake of (bet oil 
curnel skirin. | rit wher ri try hed = initii ACCEL 





t ie tare herds destroy 
the seal hshery great boon to New 
feundiarnid Te bas been estimaterl that 
wher. the seal herd gets on the Banks it 
cuieiines three toilliin pounds oF 
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day, fo have ett the seals open craw seed i 
aid have ftatuned their stomachs filled wrth 
‘lin; herring; and small cod, which 
ewartl in the Gli et. Lawrenc 
Tent wumbers. 

As [ was saying. sealing is a hard life 
on eard a sender are panied! on 
os tivht ns sardines ino box, particularl 
in the amaller wooden veseels: Come out 
every avatluhle bit of siece ts filled with 
cml. with icehehting equipment, sealers’ 
ditt peg : ‘ned sem nig 
bine) tet: as thick as flies around a mo 
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SEALEES, INSTEAD UP TORSES, EBACE TX NEWFOUNDLANTES SFAGOING DERAY 


The talamelers horard theowsarwls of dollars aninually on the etaling sweepstakes, Warers 
Ure made on the bret weil th, the hoor of arrival, date. an) umber of ectilpe abeardh The mz, 
wml or child who draws the frat vessel i port with a load eects the biggest prec. 
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leet thick. Some place 2 ratte op co fect bigh and locks like polar basin siee, AQ dtlier times 
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niet 489) at earthquake had strockk it. 
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A veure aythor in: acnenal 


te sculp-haulimeg through saqgw, aver ie ralters 
‘ sculp ies the sion of the cen) with the layer of fat adhering to it. 


= att "ep 
iT ates in wean. 


kerp at it all day 
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euler 
Vy Lente 
a quick pick-inp, many of the men are 
“bomed oot by a big carro of sealskins, 
which takes wp thetr bunk space, mune 
they ve got to douhle up im 
crawled quarters. 

There is some relief in the watches, 
wher ore tat + out and another man can 
use his berth, 
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Tow OF FAT 


dhe seal fishers, pot his slicnalder 


uri loa s He loste| half an jwur: 


ALi eas 


pends of tea, molusses to sweeten the 
reo, butter, turips, and leans. 

Could: some of the old sealing crews 
thke 2 look at what's omg on tow, they 
woth! he shel-shockerl ‘with worler, 
Thevid think the fishery was uted on 
acroutit of husuiriotis twig ‘Phew Hae 
nothing brut hard bist and tes, pcr 
atl aha, with Little grease in the «duff, 
ho eott breacl whatever, 

(On ship we hive what we call Solomim 
(ost s birthday. Ee has a birthday three 
tunes 2 week — Sunday, ‘Tuesday, anil 
Thursday, in these days for 
meal we get dutf, Pdr duit, flour (a bar- 
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THE SEALING SAGA 


relor more to a hateh) is stirred with 
water, currants, and molasses. With a 
Linde as large as @ canoe paddle, the cook 
mies anton paste; then be adds short- 
ening—fat from boiled pork. 

The dough i5 packed tnto canvas bags. 
These lags are two-men-diif sive or thiree- 
men-duft size. ‘The cook puts-all the lags 
in a big hotler on the galley range and 
boils them for two to three hours, An 
other lwiler alongside contains Bote 
When the duffs and pork are ready the 
cook calls the roll, and one man of vail 
three mesanuites comes to the galley and 
eets the allotted share of pork and dul 
for himself and the other two men, wiit- 
mg for him below in the quarters, 

Asthe men come liv, the cooks stati the 
duffs with miniature pitehforks, ft them 
out of the borer and douse them i peed 
water. "Then they deftly skin the hags aff 
the cuffs, which Fall tek the men's piss. 

There are no tables or messhoys to 

wait on the met. 

On Sunday moming. the crew ets 
“hrose—botled bread and codfish: with 
pork gravy spread over it. Butter, fresh 
heed, salt ‘ich, potatoes, and hirnips are 
whacked out to the mien at different times, 
and they can prepare a meal for them- 
selves any time they 
Soloman Goss's birthdays, when the range 
is filled up with boilers, 

‘Tea is made in hig kettles. five allots 
ato time On duff davs the men make 
them own tea with tea leaves the cook 
gives them or that they have bonghr with 
theie crop: money, 

The ‘afterguants have: it better: The 
chief ensineer, “Marcon” (radio man), 
second hand, tarretman, ane toctor dine 
with the captain, while the officers «ine 
in the mess. room, The galley forward 
8 not used hy the aftergiuarils at all 


FYOORG SEAL FRIEO WITH ONIONS 


FAVOKITE DIS 

When we pet amone the young seals 
we boil or fry the seal meat A mess 
crowd will cook alat of seal with onions 
nicl butter for themselves, It ts: grocel; 
sometimes, it seems to te, moch better 
grub than the afterguard gets. 

The men cook eversthing about a seal— 
livers, limes, hearts, brains; Aippers, anil 
body meat Seal tastes like mutton—very 
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god! Personally, [ would rather: have 
seal teat, cooker! the war sealers cook ft, 
than the best porterhuase steak; and in 
the North it prevents: scurvy. 

As a tole, we leave one flipper im o 
pelt. Some skippers make their men cut 
ont the flippers. With 30.000 or 40,000 
young seal sculjs; the weight of this 
flipper would he 5 tons, I suppose. We 
have our Harry Lauders m our New- 
foumlland seal lonts. Bit among the: 
men, on the whole, they like to bring in 
the Anyypera anil peddle them around St. 
Johns, where they get 25 to §0 cents w 
dnaen for a-string. 

Some of the sealers have rich friends, 


who stage flipper parties in the swagger 


cubs af St. foting. Por this parrpose the 
sealer icés down Mhppers, which tay taste 
a Vitthe bit better than the others. A 


Tipper party & a-greit event, 45 great as 


an ambhassaderial fimetion in Washing- 
ton, Sewind debits are paid with a bridie 
and a flipper stiypyper, washed thawn with 
French pic. Portugese wines, 


AN [EXGENIOUS METIIOU OF ODTAINIANG 
FRESH WATER AT SEA, 


Now, about the fresh-water proposi- 
tion. Tiina vessel were a tank itself, tt 
comdn’t hold enough water for all hans 
and the steam liotlers. What do we do 
for fresh water? When we leave ‘pert a 
couple of thousand gallons are in) our 
tinks. We don't ise that. Just_as soon 
nsowe get into the we, we we pirmaches: 
These pinnacles are formed ty the mfted 
we (ae pute Dos}. 

The crew cuts this: pinnacle ice anid 
imps it into a steel tunk on deck, te 
whieh a pipe runs fron the engine room, 
hrineing live steani that melts the jee. 
The water has a tallowy taste, but we 
drink it ‘all the same. What the eye 
doen't see, the heart doesn’t feel, 

Early in the season it is very bard. to 
get fresh water when out on the ice. Only 
when it rains or the sim is warm do 
drinkable pools form. So the senler has 
either to bring walter A canister or eat 
an orange, He can't suck an icicle, he 


‘citise on a frosty day it will freeze to the 


lips and tear the skin. 
stitisiving, 

In Newfoundland we have mouritain 
ash, and fromthe youre saplings we cut 


Anyway, it is not 


Is 
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is cut to the eel 


realise ft 
mid he on 
rise 


q thie cegler 


his seals, and 


use the hook to pull.a seal or a ot 


the water, A leat 2s part 
Vie lantern At 2 man who 


leave the 


That lic- 


wold 
thin without lus oatt or teat 
[rays @ preenhorn rh 


7 
1 Yh 
“| ay t 


"10 


“) : . , 
he sealet Ais al PU) ee Geyer Gls 


eters beler Drowie-belt tashvet, al 


1S-thread athe 


our Enthoms bong 
Lot ha PCr ey 


no the end of mois spliced an eve lla 
i 
Rier @€nd (PE bE tL: S243) Peo if 
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ever’ man's equipment. MMe has porrl 
COMPASS, 2 watch, atl a walter canister 
I Ons hy Piet 15 ny ars Fury Pena | dea lahat FP Wwe 


ariel 4 Uke! ht itty SE 


heel, and Teg spaur- 
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ol | a f 
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é 1 — Fi ae a io 
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mill « “nanny hae in whieh h 
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SKINNING A SCULP ‘AT ST 


After the pelts 
the fat armel which weld ac 
(tos cot from the skin. 


a tew hard hiscuits, and a pieee of seal of 
pork ieit over fromaprevious meal, [his 
ts hte gruh tora dav on the ice. 

Lhe 
wate! 


de ic) 
Phe Masta 





tien @o overloord in fangs. ofr 
men wm oo watels 
for the 
their: satiety 


crews, 40 to 50 
Wwaleh is responsible 
workiriw of the men and 
ach crew heat the other crew, 
and each man times to beat the other man 
Where the seals are fairly plentiful, the 
ruairker far 


a 1 1 ry SLi de 
and then. anther flag 


Mister wareh Paes il “ured 


lenvers Suite men 


site| rrwes's 
sal ial P 


Phe mother luirp enes down a 


Hole as the sealer approaches, 


rer, 

Talhah 
) ong 

gens are anucy mriel will come for mo -oinn 


a Lr 


with tus teat. Fle 


tors the dencl whrteooat on ts heck and 


mb i» 


i 
The rn 


ont he: snag 


ehitsait clown the belly, “Then be earefilh 
cuts the hody away from the pelt, which 
tf the skin with the white fat fastened to 
it, Ariel then cuts off the hinder clacdiles 
mack ih 


bers may lic 


pers) (dee cir bwit hy i rears Hi 


remover (sce page 123), 
MVLUIAL 

ates I peid | By 

hole ina seolp or skin 


Che seaher must Le cine reracl Page 
be caretul Ever 


ire bronglit ashore thew ire Heshed—hat i, pieces 
oiler the ofl are cut aff 


SCrWichiy'ss the latter pretess 4s pertormed by machines, 


7 Hothoway 


We EE AAT 


as ee 
| (01 he er 


if theat which adhere to 


‘Th called the tore "q beth phe la ver my 


A skilltul worker 
will alee i ag | BiG fe munule: SITE luis i 


ne tt in gO seconds 


Costs mot ten tents. 


, sealer who cag 
Kill, skint, ated parn—that is, haul the pelts 
tem murker—I 20 in aday wa good band 
shen have wir | 


en known to do soo ta clas 


A CAREFPTU!, HASNT 16 


REPT OF ALL 


TAKES 


as. Bd oh OS 


As Son m8 arti lins got tos tow killed 
threc pelts, depending on his 
etrength aml! the tee comditns, be laces 
them up and hundles them together. If 
the we ms frosty, it mm hard to drag the 
skins thong, becatise the har sticks to the 
ioe * hit tf there js water or snow on. the 
we the nets slips mone ensily, . 


le cintnes to liemrl he etts the skins ta 


to ALN 


eet we 
the eige and throws the tope across aa 
far ase nowill eo. Then he jonips across 
limselt and hooks the gail inte the eve 
of the cope aid pally them across. Tf the 
seals are thick, there may 

100 Sculps OT a pa waiting 
to be picked up iy the nj. «lt 1s all a 
rush, 





lie anrwhere 


Tro sO) To 





a 
= 
7 = 
== = 
= 
— 
= 
— 
_ 
“ 
—* 
= 
=. 
=e 
' 
aa 
= 
at 
a 
—s 
= 
i 
. = 
ES = 
= 2 
== = 
—s _- 
= el 
= = 


a — bs = == 
7 - “Th - 
I - ] a 
= a al = = = 
= = “7 y= 
i i; -_ = & = F = 
= = — a 
+ Vo ee i 
ae ‘4 — 
1) _= 
= = = = 
== = 
= # 
F ti = — 
7 2 | — 
i == =, 
[coil — = 
= 
t = 1 
= = = 
= - = 
— nl | m= 
- - => 
—= a = 
L = H "‘-e 
== a = -= 
= = a - r = 
7 —— - * = 
—= re fr 
2 S all - 
rm = = i v 
=a 4 I 
a, ent a a = 
_ = = 
== —_* =e F 
= i shen = 7 
— a = — 
-= = _= = — a iad 
= = ai a ; 
a i = es =" 
=e a = oo = 
= 7) 2 
= 
oa? a —— i: ume | 
== Les 7 =e 
f = 
— ' - 
= = — 
= a =F 
* = = aot | -—— = 
- = -s 
~ 7, 
= | — 3 —— 
= — == a = = 
- r = = 
:— sam Pry 
- [= == F 
z= = 
= = — = 
= —— 
= i = 
=i. 
i - Fe 
= =— ae 
= = F = 
= = = 
— = ' 
ae 
=a a - 
Cs _ = 
= i - F 1 = 
i 
—_ <= - F 
a oe - = 
= es = 7 = 
= i IL = ~ 
—_ f = 
= 
i —_ i - 
= 
a= - ‘ I 
= = 
5 = 
= 
= =o 
== rh + F 
= = ' = x 
- = = 4. 
_ = = = 5 
—_ — = = : 
—— | eal — a - 
—_ = 4) 
: — t 
1 = r 
= = 1 = = = 
—= “J ik — —_ 7 
a 1 a r i = 
i = 
= © . - 
= = 
= = Es r — 
= = = 
a F = k = | 
z. = — —a E 
—<— MT _— I 
‘j = = 
k = 
= i i -_ om k 
fj — | = = 
bill ' aa = = oon rT 
2 I = _ 
— 
= = rT La 
— = = = k 
= = 
= 
= = 
Py + —= z 
= I 7 Li = 
— — = = = T 
. = = 
= as r 
= == = 
a = = 
* ah = a * ali = = 
3 = == 
Ls Le] -_— = _ 
. — io = k 
— = = i = 
_ F as _ e 
= = -= 
cy 
= F. Ht = = 
= Cs Tr = = = 
= = 
== = — a= 
= i = 
. — “= 
— = = = — 
Loa = bog 


rie 


i 
. 7 
=o \ 
= 
r 
= 
= 
—_ 
-= Ls 
= = 
ai 
— 7 
—_ 
= 
— 
a 
id = 
= 
— ‘ 
7 
al i 
= 
= 
E- I 
= i 
k 
be 
iw 
= 
il 
bk 
== J 
’ = 
a - 
ind 
i 
== T 
= 
a 
i 
= 
— = 
5, 
" 
= 
L = 
Lal 
I = 
re 
i = 
| oo 
a 
™ 
rai 
1 
_ 
- a 
= 
1 
| be 
~ al 
aa LL 
-_= 
: 
i E 
— -| 
: ail 
r 
‘ 
i —_ 
_ 
= 
a 
4 
- = 4 
=a & 
~ 
= *. 
sks 
i 
a " 
: = 





THE “ATHORA TNLOADS SEALSKING AT ST, 


The cattero could ot recent! the oder 
aoe 4 oT lay r| ls aralere 
(hlecks of sea ice) 


apie Bl uri ai 


WA Ten 


handle a shiip as Well as a boy can liaricdle 
a catboat in-long fsland Sound to-d 


Sal’ 
Nownitays, with all the miachmery om 


hove was ot ovens ld he cotlel 


a 


2 | 
viesels, a bow hadnt i charice 


than o& conductor nhevard a 
The captains of stecl vessels want 
best 


arept tor the few woeden ahips penmiri- 


mo Tore 


yesse| 
e 14e Seo eT Thoeti aha lle. 


very 


ime, the ereenhorna of New found lane 


‘| 


wierd iw iat of luck. 


Therefore, the only way young boys 
a to stow sway. 
[ was make a 

the ship was 
[tom the 


(dock we foun! tee ios. 10 or Le vear 


i | 
Sea 


ran gel lo know 
his js 
te} : ft: | - 
17 i HVS, Wien 


searched betare piling awa 


what they ci. 


a | 
hit 


owed EL Wah 
Wie Line dn pviit 
were lackher 


In the days betore wireless there was 


| t 
ma bread bos on deck. 


| 
re. Other bovs 
i 


a | 
ra 
L 1a = 





P L 
le ili asl 


heen is the wirmlwat cof 
etiamliarels.. ihe Fae" ia feesk, Meti pick lovers of skin 


E - eee hee ¢ 
i) no aI Y petit in the hold warm, because 


TGHNS 


L seuling V¥eatel, =-pocn! 
aol 


, single putredyiog pelt can 


When the: toys suc 
they were carried 
“rye chieler" 
her they fad been drowned! 
them. oNow the racho 
reports the tates of all boys who suc- 
. (tn 


ra CoOMmminication 


VeePUeek i Slaw GTA 


cee relatives re A i ay 


their 
rT wit 





vat Tie 
hatl haprpenel to 


coed Tit SOW TELE Soe rs, 


oe 





core of the vessels Inst year there were 


as lnwh as twelve boys stowed away, 
There are many hardships to senlirig, 
ane one of them ts the danger of ice blind- 
ness, Larmdenven call it snow lhinlness, 
lt we call it ice bhinedneds, ft may seem 
» thing to say that, notwithstand- 
utter lesaons that the sealer ecx- 
neriences from time te thie, he still gets 
ee lilind Although te carries poop les, 
eqehow or other—it may be carelessness 
or iniditterence on his part—he fails to 
wear them. The tesult t= that after beme 


on the ice two or thre Ca s halt of 9 crew 





TH “HEAR,” AN ANGEL OF 
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Photerapli tourieny Captain Cochrane 


FERCY IN THE HERING SEA 


Purchase! hy the United Stites Government from ber Newioundland) owters, this old 
eeiler nerve many pears m Admskonm waters. Peary cigaged various Newfoundland scaling 
vessels for exploration after the hunt wus over, agsotig. them being the Aite, the Paleon, the 


Fiamad, the Fane, aml the Bri, 


On June-22, 1884, the Sear anil Thetis, which had gone north 


with Newfoundland ioe pilets, rescued the Greely purty, 


may fe out of commission. We lectire 
them, swear at them, tell them we will 
stop their sharesuniess they wear goggles; 
lit wou con't make them, 

leis a serious thir; itis a tertible sen- 
sation, | dent know of anything worse, 
L have beer Wind mvself inthe North It 
is like having sand thrown in the eyehalls, 
Water nina out ofthe eves. With a pond 
dese af it, men have olmost becunie in- 
Shit. 

My recipe is to wear goggles day and 
night: ther vou pet tie) io them, The 
trotible is men raise the classes to wipe 
the sweat out af therr eves uml forget to 
pel) them down seain, Then, before they 
realize they are in dhonger, they are blind. 


CUTTING LOST 18 FOG OF ON ICE FIELDS 
A GRAVE TERI 


Then, again, there is the danger of fall- 
ing th the water when & long «distance 
Pritt thee ship, Pere isa sealer who has 
slipped inte the water, Lie has “gone 


strips off hits. clothes, 
tomeall the clothes he can spare, while they 


dewn il hts exp floated’ and he 1s soak- 
ing wet. His “hoddy" has fished him ont 
with a gaff. A pale of wind is llowing— 
freezing weather and no shelter, Hut he 
lias ta yet those wet clothes off or have 
them freeze on him as stilt as the pillar 
of Lot's wife. The twooseek the bipyrest 
pitinacle, and in the lee of it the wet man 
His buddy lends 


wring out the wet ones, It a terrible 
joh, I have been through it, so FP know. 
It is an awful task to haul the clothes on, 
That it bas got to be «ore, 

The chance of losing his men on the ice 
ina fog or blizzard is a worry that always 
hesets a captain, Tt mist be remetbered 
that this work goes on at the worst time 
of the year, when gales of win! and anow 
are the tisual thing. Before the time of 
radio and the reports of well-equipped 
weather Inireans at Washington and To- 
ronte, the only intimation of Las! weather: 
was from a skipper’s “horse sense” and 


THE SEALING SAGA 


the barometer. A good skipper can sine! 
weather; you can’t tool him, 


THE SKIITER OF A SEAL SITLP SHOULDERS 
MANY BREShOysibinitTits 


Every mornitg: a skipper oust decide: 


whether to put his men on the ice or not, 
At times he is tom between anxiety for 
his family men and the profits for. his: 
OWher. 

Le orders the men overboard, let us 
cay. Away they po. The shipper often 
wonders to himself if they will all turn 
up, in tgig the feet was all together on 
the front. “The weather was tlirenteniny, 
Int some captains put ther men over- 
hoard, hoping that the day would endl ne. 
But out of the northwest came a terrific 
Wizard. Wind and snow jatomed the 
stuns, so that they could not get to their 
men, Lakes of water opened) between the 
men and the vessels. In the raging storm 
many men fell through the cracks and 
froze. When the weather cleared next lay 
the steamship Vewfoundland had lost 7 
men! 

Cin anther tap we were mothe gulf, 
un the Hope, Pather left imstroctions that 
ie be called at dawn, J was up before 
fliawn and it was wild then. About & 
welock the weather came. Fortunately, 
we had not put anyone ont, ‘The vessel 
lay aver onvher side, A man could hardly 
stand on the ice. The Hope was all riit. 
het the steamship Greenland. on the other 
side of the ishand, hac put all her men out, 
and during the storm 48 perished, Scarcely 
a vear went liv but one or two ships were 
lost. The huilding of steel vessels quel the 
use of wireless to receive weather reports 
live cut down losses im tecent years. 


SOMETIMES A SHIF-AXTTIORS TO AN 
TOTEM 

There is much danger of a ship. bein 
crushed by the ice pans swinging together 
ind rafting the ice against the ship's 
sidles—niprperngy her. we call it. Then there 
is danger of being driven om an iceberg. 
At this season of the year icebergs are on 
the sealing ground, 

Of course, they may bea godserid. lf 
a skipper, with his ship jammed in the 
moving flim, chives close to a, erounded 
here he can sometimes free himself snl 
come ap im tts wake and make a lime fast. 
Anchored to the ieeberg, he may be licky 
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enongh te have the seal herd drive along 
by him, borne by the current ancl winels. 

Some ships are sipped; others are 
calyvbt in the ice and are batted helpless 
on reeis. “The Jentz was one of sev- 
eral vessels caught ina northeast pale off 
the Labrador coast. The ive carried her 
and someof the other shins inshore. Crews 
of the other ships got safely ashore and 
reached Battle Harbor; but the Ainmtennm 
drave Gver a reef nid ripped her bottom 
aut, (On thiz reef a rock stuck owt at leh 
walter. | 

The men at Battle Harber went on the 
hill next day for a look, ‘They were 
amazed to see somethin, THovitiy on Pash 
Rock, about three miles away. ‘Chey went 
out ina boat and found Solomon French, 
the solitary surviver of the crew of the 
Huntsman, Ele bad been hanging bo the 
rwk for 30 hours. Hoth of his legs were 
broken It ts anbelevable, it is uncanny, 
nothing short of a miracle, that he hung 
there, contindousty battered by ioe, Ohne 
of the men set his legs and he afterward 
went sealme with father im the Pantier. 


Th THE GHAVERVAED T THE ATLANTIC 


Newfoundland's seal fisheries have few 
aadlder tales ti tell than that of the South 
crn Crass, After making a quick pick-up 
of seals. the Southern: Crest was almost 
home, ‘Ten hours more and her crew ane 
cargo would have heen sate in St. Johns 
CHE Cape Pine. cativoim the mormng, she 
was caught in a gale and sank with 174 
men. Except for one life belt picked up 
on the coast of Scothmid aane months 
afterward, mot evena stray bit of wreck- 
age was ever four, 

When master of the Lvopard, I one 

had a very narrow shave. When onlya 
few hours out of St. Johns, hound for the 
milf, | struck a heavy easterly oule anil 
ran to the ice for shelter, I was afraid | 
wuld lose my deckluad of coal and equip- 
ment if 1 stayed in the water. Before I 
could get around Cape Race, I struck on 
Black Head, a graveyard of the Atlantic, 
at 2clock in the merry, 
_ The Leopard carried about 103 men. 
There was a goowl-swell in the ice and tt 
was so pomnded op that we couldn't walk 
ashore onit Lt was 3 deep that it was 
like quicksand—hottomless, A «tep in it 
and we would eink to cor shoulders, 


te) 

We had to nmpup the deck sheathing, 
and by using these boards and oars we 
nude a ton! over the we to shore, which 
was onky a cable's length awiy. Wher 1 
left the vessel her bridge was in the water. 
Dy the time we wot ashore the 4ea hove in, 


aod when dawn broke there was hot hing 


ta be seen of the feopard cxeept some 
wreckaye along the clitis. 


HoOWEVIEM GHAVE TIE RISK, OFTEN A 
CHEWS TROFITS ARE S4.ALI, 


What do the niet ger ott of all this 
hard work? The vessel may make a quick 
pick-up and be through in a few days; 
again, vessels have been out for two 
months and returned withoutaseal, The 
Guly graratitee a sealer gete is food and 
a crop note, equivalent to $9, He works 
on shares, One-third of the net earnings 
is livided among the crew. That nclude= 


everyliody except the captain, who gets 
Tour per cent. ite takes the same risk-as 
the crew—no ¢eals, no money. 

Shires’ hive rin as high as $238, but 
the averse is about Soo, This is not 
much, bit it cones ata time of the year 
when a litth money looks gould, The 
Newfoundland fisherman is a@ pretty in- 
dependent inidlividial ble owns his own 
home—every nail in it, Usually he has 
money on the bark, 
cow, arden bout, [Te raises his awn po- 


tatoes and turnips catches hik own fish, 


Fach family has a sheep or two and the 
women spin and weave their own worl, 
If the share of the Sealing trp covers the 
family’s few needs; thén what they eet in 
the cod Ashbery er tities doritig the sum- 
mer is profit, — : 

On the arrival of a vessel with oa trip 


WE seats, the scalps are landed by the. 


crew. Pelts are weighed in scales, They 
are spread on the dock, but the scent ris- 


He has a horse; 2- 
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ing boon them makes St. Johns no led 
of roses. You con smell a sealer almost 
as furas.vou can sec him, But, after all, 
the money a clean. 

Crowils of ‘boys get the joh of fleshing 
seals—that ts, taking off bits of meat that 
etill adhere te the pelt. Meat wotld dis- 
color the onl (see piage £25). 

There's txtially a pound to a pout and 
a half of meat and hair to a whitecoat 
sculp. This 1s called ture, On old seats 
the tire mins anywhere op to seven 
poetic s: 


SKILL IX TREATING SfALSKINe 


An escalator carries the pelts to a akin- 
ning loft, where a nechanical skirining 
knife does the work of many men and 
(docs it more efficiently. It shaves the fat 
from the skin better than a skinner could 
doit. The fat goes intoa grinder, where 
live steam disintegrates it, and eventually 
it is teduced to a flute state, Finally it 
gees to hig steel vats holding many thow- 
Kats of gallons. €lver the tanks are 
mounted hethowse ginss frames, and the 
sin shining on the oil clarifies it, This 
eas pion) tito tankers andl browght to 
Newark, New Jersey, where it becomes a 
constituent of sep, 

The sealskins are tanned and sed for 
varios kinds of leather goods, "The next 
time you enter a leather-goods store to 
by a pinsesl pocketbook, hol) the article 
in vour hand mn think of its story. Think 
of the seals tossing on the ice pans off the 
coast of Newtoundland amid wind an! 
hurricane weather. Think of the hardy 
men who go down to sea and risk their 
lives walking on the ocean to take the 
pelts Think of the strong Newfoundiand 
ee vessels that bring them bomesin order 
to stipply the work with pinseal novelties 


and purses for it valuables, 


_ Notice of chanye a address of your NATIONAL Grocualitic MAGAZINE sheild 
he recerved im the office of the National Geographic Society by the first of the 
namhieaffcet the fillomtng month's zane. For instance, if you déstre the address 
changed for your September mtuber, the Society should be notified of your net 


address not later thaw clugiust. first. 


NATIONAL GEOGRAPHIC SOCIETY 
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GILBERT GROAVENGE, Presidecsisz 


CoP AUSTEN, Setretury 
JOHAN JO TOA, Dreamer 


FRED EMICK V.COVILLE, Caines Committee on Resqerch 


JOHN OLVER CA GORE, Vice-Preeidonr 


rk WW HOUT LSON, Associate Seqeiory 
HERBERT & FPewiLe Agastant Treas 





EDWIN T Ces ERO, (anor) Cote 


EXECUTIVE START OF THE NATIONAL GHROGRAPHIC MAGAZINE 


GILBERT GROSVENOR, ecoitor 
JOBS OLIVER LA GUC, Amecirie Falltor 


WILLIAM, ). SHOWALTER 
Amoladeinid, Bertie 


sate A; GRAVIS 
sipaint Edlior 


FRHANKLIS L. KESHER 
Chief ‘af tieetrutinan Otwielen 


j. H. HILAVENKAND, Chided sal Selical Seopa bis 


CHARLES J. WELL 
Chalrrian af the beard, Amerwan 
Security and Trust Coanpany 


JOS JO’ TO atN 
Chiaitaiat af ie Roark, Wiehe 
ington Laan a Trad Cearepatt y 


DAVID PALRETULD 
chore al Agnoiltursl Hs. 
leratinos, Lk Degeeriment 
nf ware elie 


HaAeT MERRIAM 
 gvnies Nalini! Atwuabermy nif 
Shad ee 


i. FP AUSTIN 
ta nd lenleiath 
CA Ko FUTNAMM 
Cenniedinn WW Ss. nr of 
Lightings 
THRODORE W. Say ES. 
Etiied it The Rrening Star 


STEPHEN T.. MATHER 





BOARD OF TRUSTEES 


WILLIAM HOWARD TAFT 
Chil Jimtioe if the United States 


JOMME J, PREESHING 
Genetal o@f ihn juries if ther 
Lintted: Mates 


. M, CHESTICM 


Ment AGmim) U.S, Nawg, Fer- 
mindy Sept L. S Nene) (pe 
Breve ¥ 


TL. FHAVARD CORE 
Pied Eineriiie Minthemotice, Clee 
Geirge Walingion li pivereiy 


FREDERICK V, CONTLLE 


Hetattiot UL BS equate ol 
GECKGE SHIRAS, Js - 
Furierly MGujestuesy Lf SL Ciyote 


teria, Fadeal Natorvlet opel 
bed ae Peed cap der 


JOH OLIVER LA GFA EE 


CALVIS COOLIME 
Furey Preeient of Hie United 
CAAMLES (2, DAWES 
Americ Aiilioseeioe te Great 
Keri Ludi 
JOHN BARTON FAVRE 
Haitian Aiicticad: Be Cito 
A. Ww. FREELY 
Arde Kaplorer, 
. ALY 
CiLAERT GCEaosVy ENO 


Eviide oof MistiGnal Geungruphic 
bel atl te 


GEOMGE OTS SMITH 
Lirector ©. & Genkegimt Sorvey 
iW. TITTMANN 
Portiet ly + ah leit ey Vo 
cient cone Coe pip: Sees! 
JOM FPOartee, Sh. Py, 


Deen atel [less of Weeliitrics, 
Cactorpeicuulin Ltibeeily 


Afajar Ceeneral 





Fottaerly iKrectar:’ “i udiderea| Mark Agencliate — ldlitent Wvathuttal toe 
Aout hy! bite erajeiic Tago ler 
ORGANIZED FOR “THE INCREASE AND DIFFUSION 


TO carry out the purposes for which it was 
Froude horty-one Pears ane the National Gace 
grade Saeiety publi thie Alagaele moet. All 
frodpts are ipersted is the Muguvioe jivell or expended 
direaiy ty promole greraphic: knwheitee. 


ARTICLES aod photegranhs are desired, 
For materia! which the Magarin can use, 
Benes reibictedion ie tide Com)rihwaine shim hie 
arcomiteitiiell by addjemen! fir mivellipe and petage 


IMMEDIATELY after the terrific eription, 


of the world's largest crater, Mt. Katmai, in 
Aletna. a Watioqal Cersgrapbic orirly expedition wos 
Ant To he ohare al Eikie meirheidle pipe tatettie 
enon, Foar #epediviima have filiewe!d ancl) ile ee 
trairciary squatific catn reeling Geen to Lh weet, 
In Chis wrimity ae etgith wondir af ube world woe 
Oheaivecre! and) eaplared— “The yy ‘alley nf ‘Den The 
aod Sek a vie aro uf Pr Canad noting Se. 
Ag o resiht af on Sodietey se diteoveries dhe ourrn tus 
been created a National: MMemtomisy ta piorkanathoan tal 
the Presidhont. of the United States, 


AT an expense of over $30,000) The Society 


tent a notable series of expeditions inte Per 
to kereeligeio Lie thoes ad the Inco mee |= Thee 


Canptight 20%), hy Nwtiinal Gretraphle Soc ity. Wishingtin, Be 
ashinipion, Ch. &. 
Digting ai epeclalcrate el pomtene prided fin eee PG At ef eboter 


All-tighte teeerved. Tirieredt at the Tout (Mf at VW 


OF G Z00RAPHI Cc EnNOWLENDGE™ 


Wiecoretivs fori » rh kei Hi of or Enowlilee of a 
cVihiedon wine when Pisa fire eet fod tn Perte 


THE Saciety alto had the honor of atte 
acriling ao subatucmtigl som to the exoeditien 
af Actoural Peary, whe cisceered the Noeti Pip, and 
fie comtrabaliesl S15 EHO tio Loninander Betd's Antarctic 
Bex peti tins 


NOT hem aga The Sortety granted $25,000, 
and in cdcition £75,000 was zrven by individial 
mip’ to tie Ceoowermouent elicit Ne C1 enlipthal 
gnomigniation: for othe ournoee woe toanficen, a0 
the finest ag othe ginnt weytieda trees of Califurms were 
therely guerdior the Amerieom pepe, 


THE Socwty has conducterl extensive excava- 


tions dt Puetla Bonita, New Mealen, where 
ai lilnterde fergie liven it Went General we lfirigs 
it iate thee eit Coliminiee (1 le apensiring on oft 
holegics| garcia Veriensit ih, od ie tole et 
sige ba bbs sliriteara veld md eenicel, dorcel Linn), ey 
Yer Province, fait, 


TO further the study of solar radiation in re 


lothon to long ronge weather forccastings. The 
Sualtbetie Bilis apr optic! 065 00 to tools he Simith- 
eibint renee ent toa esinklili a stetion: for dive peor 
ii Ade. Brikkestile, fat- Sot hie Africa 


in Che Uniied Strten wed fines. Arliatn, 
=| Lil Srevsticl= Chime Mill Matter, Acree mhunin bet 
(Ot. aiitherieed Jiky 1 100e 
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willow, the 
phocdiow of the “ir Afail phone 
darts through the chimney smonce 
of = | oe ce 

of a bowse im a Jonely valley. 
Actoss black bells; firms, forests 
and the curk- meanders o 


rivers: Up, up, Up—past moun: 





tuins, eagles and bia trees, the 
three penmmes of earth, Pioted 


hey men wht 10 Dok war A rat ar Lt micas, 
Pus wii Pel dabasitn . Llustrated story—FREE 
AL Sincess10n of ¢rack Punts, Sys Avweber - 
Nichols. “Men who lock at their Hamitons, This exciting story of an on time ficht from 


climb into the cockpit and po out with the coast to coast, through ram, fog and murk, has 


ne! Spinning around the great been written by Daud 


ey Nichols, Let us send you 





=] ht minute hund poets round the small.” a copy in booklet form, beautifully ilhsstmted, 


The crack qulots of the Air Mail system— aioe with “The Timekeeper, which shows a 
hike the piote of our country’s fastest tratns— complete line of beautiful Hamiltons. Address 
rely oh the accuracy of their Hamilton watches Hamulten Watch Company, 882 Columbia Ave: 


in checking the progress of their planes. nuc, Lancaster, Pennsylvania, UL, §. A, 
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We can thank these Azczents for 
many of our mechanical marvels 
encluding Motor Cars.... 
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JE areinclined to think 

' of motor cats, radios, 
phonographs and motion 
pictures as modern inven- 
tions. And-they are to a 
large degree. Bur they cruslel 
not have been invented t 
not many fundamental laws 
in mechanics, engineering 
and eleetriciry been estab- 
lished long before these de- 
WICKES WeETE ever thought of. 


Motor cars are tremen- 
dously indebted to the past. 
Consider, for example, just 
the transmission. 


Many people, nor mechani- 
cally inclined, would prob- 
ably say it was lke a box of 
teats. Sade is and wears re- 
mitid us ofsomething w thad 
almost forgatten. Ir is gen- 
erally taught when we study 
elementary physics. Iris this: 


Every machine can be re- 
duced to a few simple ele- 
metits, called the Six Me- 
chanical Powers. The pri- 
mary ones are the lever, 
inclined plane and pulley. 
The others, derived from 
these, are the wheel and 
ete Lee (derived fromm the lever | 


Laswr Inclined Plone 


the wedee and the screw 
(both tarivedl ftom the 
inclined plane). 

We are indebted to Archi- 
medes, Galileo, Leonardo 
da Vinci, Srevinus, Newton 
and other celebrated marhe- 
maticians and scienrists of 
the past for formulating the 
principles of the six Me- 
chanical Powers and devel- 
ping their application so 
that we can use them today 
in our numerous machines 
in ways the ancients mever 


dreamed of. 


(rears in their operation 
hark back to the lever prin- 
ciple. And it is common 
knowlede that geurs. are 
one Of the oldesr merhods 
of power transmission for 
shart distances. 


‘Transmissions have been 
doing this sort of a job 
ever since the first car 
reached the street, but, while 
there have been many im- 
provements in transmis- 
sions during the intervening 


years, there was still much 
ta be desired until Cadillac- 
La Salle engineers developed 
theirnew Syncre-Mesh Silent 
Shift Transmission. 


What was particolarly need- 
ed Was a transmission thar 
could fullymeecthedemands 
of these days of high speed 
and congested trafic. [har 
is exuctly whot Cadillac-la 
Salle engineers have accom- 
plished. Cinly a tinger touch 
if mecessary. There is no 
CONSCIO WSs effort, he time lost, 

fo noise, Driving is simpler, 
easter, safer, more com- 
fisrtable, 

This new transmission is 
found only in Cadillac and 
La Salle cars. If you would 
like to know more abour it 
any (ladilloc-La Salle dealer 
will gladly accommodate you. 


CADILLAC MOTOR 
CAR COMPANY 
Dictate af Correa Moti 


DESTROY, Mit. OSHAWA, CAN. 


CADILLAC-LASALLE 


Pulicy 


Wheel af Sade 


Weider core 





R™ ESTATE men can tell you char for 
any yveors the one-bath-room house 
hat heen a drug on the market and that the 
house with a one-car-eursec ts falling in the 
same category. In two or three years more 
the house with hand-fired heating ts doomed 
to joie them in similar unpopularity. 


Even if you hope to jive if the house vou 
aur planning” ‘from now on,” bt i only ead 
buaimess to keep re-sale value in mind 
Azninst a possible unforeseen emergency, 


One of the first questions asked by o peo 
apective purchaser ia" Loess pour house hen 
well?" aba can then lead) tive ‘wh i a 
spic-and-span, livable basement where a 
trim, efrcient boiler or fiitmace is on 
the job, and can testify that the hear it 
furnishes is absolomly auwtomacc and de: 
pendable, you have made a long srep 
werd selling your heise at the price ta 
which you ure enotled 





Cheap hewn plants can, of course, be 
purchase)! but they add no sales value to a 
house. The house with hand-fred heating 
will soon be refused by up-to-date buyers. 
Some form of automatic hetting is essential 
co protece the investment ino new residence. 
The slight miditional investment in a plane 
that admircredly has no fuperior comes hack 
with a dividend when a house is placed on 
the market. The ecasicst time to install such 
a@ Plant is in the construction boapcng asa 
part of the orginal structure. 


By all means pnstall an eugometic heating 
Mant but, before buying, pet the answer to 
these questions His long hoa it heen on 
the market? How many insta lations have 
been in use hve years or more? Whit is 
their average annual cost for service and 
repairs? Whats the financial standing of 
the maker? Wild, if anyone, well stand be- 


hind it in the event thatits local represene- 


tive gocs out of business? 


+ 
— = 
25 


Let ws send yor «& complete 
dese ription of Bryant 
Antomatic Gas Heating 
—the truly automatic 
method that, by twenty 


years of service nnder all 


restaential conditions, 
has proved its right to the 
slogan—"You can let your 
Pup be Faernace Man!” 


i CCEA: 


THE BRY ANT HEATER & M ANUFACTU RING COMPAN Y¥ 


17831 St. Clair Avenue 





Cleveland, Ohta 
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EO" vou «.« Canadian Pacific presences 


the most inrriguing of crises, 


Cin laniary 21, next, you sail out oF 


New York's winter atraight into West 
lndics”® summer, Then... Rio de Jancire 
. Montevides.... Buenas Aites,..emy citics 
_ tapitals of ister empires, Then... atart- 
line Cenntrost, the levtucd bee colony in: tive 
worl ToHtwnda Cunha, Back ro pean 
Into the 
funigle of the ages... Victoria Falls,..Kafhr 
Lrauls, A switt curtain... Darees-Saloam... 
Mombasa... blacks and Arabs, Hindus and 


wat hities, 


coming cities... South Africa 


Finally, back to the start of the 
Jee Egypt and the Mediterrancan 
ji} days. 

What privileged sights! What odd cor- 
nem! Yet fever ate you without your 
Canadian Pacite service, your 20th Cen- 
rury comiforti, your Caviar ond camembert 

And your home thronighout iz the chip 


of shins for tropical smuise-voyaging, the 


Mr fd 





World's Greatest Travel Systent 


oe 
P2% 
=. f cual Md : is 


Piichess of Atholl... 20,000) gross tone 
Ball-louvre pressure ventilation. A whote 
deck of stunning, modern decorated pratt 
lictacmea, Amotherwhole sports deck And 


a stadt imbued with the apicir of service. 
ROUND-THE-WORLD CRUISE 


From New York, December a, Ly davai. 
Empress of Australia, 21,850 gross tons 
Acs low ae $2000, 


MEDITERRANEAN CRUISES 


From- sew York, Feb, 3, by Empress of 
Scotland. Feb. 13, by Empress of France 
Both 73 daya. As low os SOOM), 

The alluring details are in booklets. If 
vou hive a good triveleagent, ask him. In- 
formation also from any Canadian Pacific 
ofice. New York, 44 Madison Ave... . 
Chicomo, 71 BE. Jackson Blvd... Montreal, 
MM St. Jumes St, Weat... and 30 other cit- 
iea in United States and Canada, 


anadian Pacitic 
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Blaze Your Summer Trail 
With This Master of All 


Personal Movie Cameras 


LiF tp... tip 
to meget che 
clouds! Are Tol 
Brkt to doe: that 
WicToTo4s scramble 


over the rocky wall 
that pootds the peak: 
Bt With thee mew 
Fiime 70D! Iiveu 
can tee them clitnb- = 
tee, With the naked = 
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ct 


eye, YOU can car is 






EVCTV IOV Birt tres . \, 


imazingly flexible = 





. —* 
i727 tis dine Dee Fla SL. Pill TE ee LEE a. 


Aree turn ofits tefer-lene Garret gives you the lems yuu wane for the close- 


up eC the start, o longer Icons for a she tidway, Brick behepcre for the 


| 
moment ot victiry,taraway. The simple turn of a knoe pives fog the field | 

= I 1 : I i i] 
area of the lens you're wing, Would you speed up cheir-climbing? Seven 
bim speeds are yours, for s-Loew mation aswell ap fa. And ics simplicity 


ipelf, Look throuch the soycless viewdindes press the button, and “what 





Wi ARE, FoR EP. Ie Eat. Wns E Bt wer ran Fou GOP SEE 


No travel companion you could selecr will give youd ao much pleasare os 
this pew Filmes FOOD, the peak achievement of Bel] & Howel|'s 22 years 
of cepericnce in the manulacre of professional amd amateur titan frie 


Lore Soni pmMenn 


In only rivals ate Bell & Howell studio cameras, costing upto £5 000 thar lm 
I ; Fil =F i " oF 
Hollywood's leading productions, Yor Filma 70 2B, including one Tarlor: 


Hobson Caxske 1j0ch F 3.3 lens, costs bur $745 in its smart, Sesamer locked 





f strap 
L 


oowlibebe tet with abil); 





Like all Filta camera, Filme 70D mkes etther o SO or 100 foot ral] af fle Tooth da epee’ 


f, ef Fre Fy 5 Fi | if a | r] ' 

. 7 Prat Fea & mel ee r = 
Ask the Filmo dealer to demonstrate the new Filo 70D, or write for descrip. OMe ap teeth cars Fidera 
Ove literature and the i tisaatrated movie bookler “Wl hat 5 OU Sec, YT og ter” 1, SS ad herp, 20 er 

LaF LI i 


Brew.» Howe. o,, Deeps, G, 1817 Larchmont Ave, Chicano, 1H. 
Aree For’, Hilipaeed, Leeda (i. & H.C Ae el ee or 





it Film: 
cameras ues Estitoan Salete- tin 
Léon in the retleow [eee lsinrh 
Pegular and panchroamane — olsun 


pin. = ' | tt 
ale acpeacticall pall dealess” horidding 


BELL& HOWELL stirs ein 
‘Jilme Se alia fog basae ttoier ie Ba 
WHAT YOU LEE.YOU GET arid Retsil = iid, . fehler tek site 


ITY Were Pie bes, bevel ho phi ot | 
bome orany where sw 0th Pili Prstiirne 








Aniiualide lice W iin 
ter (irnisesnt Arviiiil 
the World on Kewl 


Stor liner Bedgen- 


land. To the Meili- 


terrancam by Whore 
Shor liners Aefriatic, 
Lanrente neil [tri- 
fannie inew), To the 
Weel Indies bw Meal 
Star Line, details to 
he omiomeed later, 


Pay 


From the Jitth things that alwavs make the femi- 
nine heart skip a couple of jowlul beat= to the big, 
comlortable things that make life worth living for 
the men folks... VOUT elitr boo sunny spot tor the 
ol Linn prorlaril sun-boath... VHT mening tuly wl ex- 
actly the night temperature... irceststible midnight 
tidbits tn the lounee or cafe... such sceming little 
things but so pleasing. account in rid small measure, 


for the: ine reusing pepralarity of crossings wh IT fife 


Stor, Hed Ster ond Atlantic Transport Loire. 


WHITE STAR LINE 
RED STAR LINE-ATLANTIC TRANSPORT LINE 


INTERN ATICSATI 


MERCLASTILE MARINE COMPANY 


hol DOAD WAT, FEW TORK, Lit St. MICHIGAN AVIL, CINCARI) 400 MANKET &T., SAS FRANEDSO) AND OPM 


PRP aL CTE ADTHORIFAD ACEATS EVERYWHERE, 
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Tie log of Packard achievement te: 
cords the sailing of many uncharted 
waters—the marking of many new 
channels of progress for the guidance 
ofanindustr. Packard has most often 
found the way now penerally tollowed 


For thirty years a policy of creative 
research has. contributed to Packard 
supremacy. The autormmecic spark ad 
vance, spiral bevel gears, four wheel 
brakes, instant chassis lubrication and 
now go unique and exclusive shock 


ibsarbing svstent—these are biar a few 


fH i a 


Wh 





DIOVED MOM car Tcunires 


ofivinated or spomsored by Packard, 


OF (iHiay 3 


Packard's reputation for advanced 
engineering: and desig ormily 
establizhed—in the gir und dn the 
Water ws On the hiehway 
, to Guild for 
a discriminating and prowing clien- 
ile a moter cr of acknowledged 
quculity lenclershin, berth ried bra rniciel ly 
aici Those at the helm 
of Packard management will hold 


fo ne other coure. 
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21 dtecirn tly titerent varieties. Pai Ke if one Picriceat | 


air-tight J] aL om 2 3 and 4 Paria Los 


i your dealer does not carrvewenuine Thane “Sruft" 
ii ntéectiwons, we Wl | Sup DIY VOU ha, nici r sc fir rhe nec 


pound glass jar, We will gladly mail tt postpaid 
Buse Aaerrnems, Fo fos, F035 Franklin Bivd., Crwas 
RW Tuite lie pete bi wy i | | Bee 13 Pes 
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Snaditiaker Peevitcent Diale Raadvter, Sires. Commander Fight Regal Roactster, $1595, Comunancder Six Regal 
Roacltor, Sresc. Oneach, 3 wire wheels etartctard reoriy rte set Coanmmandor Aig Aiwailater, 
woe! wieels—Srars. Prices at Hie factory. Bieber ancl scare tire extra. 

TUDEBAKER style is the visible expression af Studebaker speed and stamina. 

) Champion performance has won for these great straight eights and sixes every 

official stock: car fecord for fleétness and endurance, Studebaker's artisans have 
told this inspiring story exquisitely in coachcraft and in color. . . adding the 
postscript of travel-ease unknown until Studebaker introduced ball bearing spring 
sus Pension, With this result: Studebaker now sells more cipAt cyander motor cars 


than any other maker in the world—and sells them at low One-Proht prices, 


STUDEB 


an Oe a ot os 
Builder of Champions 
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ae ‘ : ce. Se —_ Loe voursell, abe lt iy ligt robe ae oir i lobe ls 
. gre investment houwer before you buy, 
Here you will learn bow much you eon 
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how any program ef investing Shisulal be 
pee ter eecorities Of varios ert. 
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Thit charming Durch Colonial coraite near Baltimore will pewer occ 


attether tout becguer be os cored with frepnof i Asbestos Shingle. 





our roof burn—or will it not? 


There is no safe middle ground 


: RINGS the past year oporosimarely 25 per 

‘ cent of all residential fees in the United 
Sates suited on ran! And only one thing will 
keep your home sate from rooil-communicuted 
lies, trom the herard of fiving tirebrands—w fre 
primal Foul, 


lobtie-Manville Ripid Asbestos Shingles asnerat 
fern, Chey areomade of ashedros fbreand Portland 
Cement, pertectly wnited, undertremerdous pret 
cure. With these shingles on your home— the fire 
hagord it ended forever, A |-M Roof coneor bern, 


/-M Asbestos Shingles can. be heated white-hor 
without injiur—a test which would destroy ocher 
Ponies, [hs teserve of strength, this murvel cis 
Dede Percheroe of fire means everlastiag protection 
for the home roofed with JeM Shingles. Un- 
harmed by extreme of heat or cold, by rain, sleet 
or soo0w, you are guarded bya root which will 
cotlast your house itecli Becent sctenrifie trac 
prove that weather actually makes |-M Aschestos 
shingles tougher and striae! 





This is the age of color—und the wide range of 
color ond color combinations available i ni hohune 
Manville Asbestos Shingics make possible any 
chect you muy desire, Whatever the type of 
house, there is a ]-h Roof to complete its beauty. 
And best of all — this Pitithinent probection mod 
colnet) beauty is tot accompanied by high price, 
For example,a roof of }-M No, 70 Mottled Gray 
Ashes Shingles costs only ipproximarely 125 
more than ea roof of Deitch Seated Cedar Shin 
gies. In the long run, a [-M wvsbesros Shingle 
Roof ts the least expensive of all roots, The fie 
cost is the laet coer, Me maintenance or repair 
bills, Test reser mend for tie fare time. 

rey JME Asbestos Shingle Roof is sccom- 
panied by a“ cerrificute of registrution,” It ‘will 
Gah Yoru that your roof is of Johns-Manwville 
anus — evectiastingly beautiful — oternally 
reer. Fill our che Coupon today, and Tee ws 
imance fora free inspecnon of your roof—snd 
in cstimate (withour obligation) for reroofng 
with _J-Mé Sree hed, 


a The Master Product of a Famous 
Manufacturer 


J-M Asbestos Shingles irom inaster prod- 
wer Of Jobns-Monville — the world’s 
leading manubecrurer of fireproof, per- 
muunent rooting and boilding materials. 
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252 Shoulders 
to the Wheel 


Bounce a weight on a strong man’s 
shoulders. How does he take the shack? By 
flexing the knees. That's the theory of the 
Mohawk Flat Tread Special Balloon. 252 
broad shoulders take the brunt of the blows. 


$52 massive buttresses carry the shocks to 





the “knees” of the tire — the deply walls 
that are built for flexing. This scientifically 
correct tire grips the road, spreads the load, 
saves the tread, absorbs the shocks... ree 
quires 1575 lower air pressure, which ime 
mensely increases traction and riding ease. 
Look for the buttressed shoulders, the dise 
tinguishing mark of a distinguished tire. 


Featured by Quality Tire Dealers Everywhere 


WES 69 farther! 


RUBBER COMPANY... AKRON, C 





THE MOHAWK 


For Sixteen Years Makers of Fine Tires 





iF keeps your food safe 


__ the temperature is well below 50_always! 












Por farnily health +++ 
for appealing Mmecnias 


fr this if witil 


| * the General Fleetric Mefrigera- 
tor the temperature is kept several 
degrees below fifty . 4 . alwys! 
Filty deerees ia peceplend liv ot (el ag 
tists se the “danger point™ in the 
prcsery nili in fucnl. When thie 
Demy tre FIs eye depres Ls 
two obere that, bacteria multiply, 
foods berome unsale, 


Perhaps you think your own Fr 
{rigeruior iz always = ola 
enough.” Woo connotbe sure 
tolessyousctually take your 
refrigerators tomperalure, 
li is constons cold which iz 
nteded. When 1a OWH 
General Electric Kefrigers 
tor, yer teed newer WITTY. 


Note these vital points 
of superiority 


Countless eoperiorithes give 

the Creneral Dlectric Refrigerator its outstanding pel 
thon... au hermetically era bed, dust-prent Crt Te, 
ee et eo oft. » A aed eseililes Peri pe Patil comirel 
a. 8 new Stamdind of quiet operation... no oing 
... fo troublessine machinery os « mbaaapil edie! Jeratuel Line 
itn » . . Te radia interference ... 00 nuoqualitied two 
Vtar service puuranter, 


wax, ii achel i tient fi all thienaes pros vill electrical ail 
inechanica! euperorilics, General Electric offer: the 
latest datvancement... on di-wee! cobinet! Beautiful, 
Woo ep Le. meat ts a4 a Sailr. ‘The rb ve all -stenl 
cabinet and the liermeticully sealed mechoniem com 
line te produce whatewe beliewe i the fines! relfrigera 
tar ever bud, 


Mase production brings greater savings for the praalstie. 
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The new off-stee! Geoere! Electric Refrigerator are 
rieky prieed os low a3 $215 at the factory. A small 
around chew places one Ln Four bit.» » per 
fect eervint... then you coon own i—alter took 
Ing @ few cary momihly piciwriints. 


Visit the nearest General Blectric Dealer—seo theee 
We ritimlels — For tf lirpee chit thers aller the great 
eat Vuluce ofall... and any comparison will sorely 
confirm your judgment. Or if you prefer, you may 
obtain the whole story of safe refrigeraioon bry wirit- 
ine Electric Refrigeration Department of General 
Electric Company, Hanna Building, Cleveland, 
Ohio, for Booklet H-7. 


Not «dollar for repairs 


More thin ao quarter ofa miiiien homes ore en 
joying the coOeenicece, orn nuatery chiral beerend ft-snnntred- 
Ing eercioes of tie Geren Kiectrie Refrigerator, 
Amt not one of these ownors hos ever paid a 
deine for Pepi or Serie. es that baie aor 


guoriiniier to them! J's a record in the industry. 


ELECTRIC 


ALL«*STEEL REFRIGERATOR 


laknntsete days 





Mediterranean 
Cruise Supreme 


from New York January 2 Sth, rect 
In the woke of Ulvsses! The 
» Hamerte—one of the World's 
largest aLeQner Tc 
Lh thes in 65 
Spring davs. Lands poivnant with meme- 
ries of Vloses, \Lolimn«nedd, Alexander aru 


Cacsur, Hannitial ane Sopeabear 73. 


Slee 
furemonst ships — the 
the Aleciterraneun 


» lotides 
Of the bournous, the vel nod the volcana 
»« Of pem-like 
shores, The unuaual—tn hie wnifrequentecd 
isles of NI yorca, Malta, Corsica anil ¢ ¥ pres 
. the foscirit oTey cies 


citi S mh history etched 


Of Casahlanea onl 
Barcelona ... with happy days in Madeira. 
Cibraltar, {boty rs, \ionaco, ‘aps lea. Se Nv, 
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Lis ly Ls mel. t ree rrikys ath =4 er privilege 
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THOS. COOK & SON 


ie Piel Vee hit, a a + ork 


' n ' = ; ‘ 
r lilaly lesbo kai PEE ean Blalliigue Bee bel fo “= Lone 
we rupert y Lane Ailes Varna Husireal eer 


W AGONS “L Irs 


Mention 


CO, 


Sip uf 





THEY'RE OFF! 


There they =P bre aa ne devant 
rar k| Fol worur | lovorite with a 
Zciss — cick hin fp img @2icad 

th a: to the “close-up” aa Sus 
Ccune§ ety. inmgerin ig under the re 
to victory! Ask yo dealer tts ith 
ILE fclaa, or iritet-for cital OOuUe. 


Carl Feta, inc, 405 Fetth Ave, Mew York 
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if wour dealer 
mnnot anpply weds 
as itefder direct 









Wade ol 
(ernie Solicl Leather 


| that horailest, leeat-liiking tollet cise vam 
ect enw. A simpla sulid-leather bow, oniteaas thes 
tricky lenge anal oneloete ped eubelsy-leahcs which wos 
Vaid Jubat ties toilet ortielesn ing Si 


Made af oleic, thi 


| I 
enlid leatber ls nadurdl ctsset eabor., Sewed witli lies + 


Lime Ge) pe Lie 
jidckivg: atall... ery thing firs 
Hid aachdle therva?, with cocners boick=et lh oe-bieel bev bond 
amet pore teed peat tes Pipa. Spee nal irepHer ira 7 faim fe = it 
nie praia, UE woven bee eoeet like bh. eee cheer falls: eefind veer 
mrreanet! Pianaley A 4 vie aia le Wiekere, 245 Ucourt St. 
Patiaelbeetiadt, Thee TS 
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THE 332323 
GILLETTE 
AMBASSADOR 
TO THE TIRE 
WORLD aa 


HE GILLETTE Ambassador Is truly a 
@ super three—designed for those who are 


satished with nothing short of the best 
in design, construction and materials. 


Only select, long staple Eqyptian cotton 
is used for Its cords—six plies. Each layer 
floats in rubber of purest gum—frmly ¢m- 
bedded and completely cushioned to pre- 
vent internal friction. 100 per cent more rub- 
ber is used, giving this six-ply tire all the re- 
siiiency and Hexibility of a four-ply. Stur- 
dicr treads of special design and unusual 
thickness give still farther protection. 


The Ambassador is balit to outlast your 
ear. Ask any Gillette dealer to show you 
the Ambassador. 


GILLETTE RUBBER CO., Eau Claire, Wis. 
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Make this FREE 7-day test first to prove 
to yourself the supremacy of this unique 
shaving cream. Mail coupon. 


LT Lee: 

Wir lure abel m khong ceemom hy teliine men sed to lig 
than rougy ban ll who tetintanily ere its pilrchiaas 

ftelhail we AeA ore Lim | bei Set—firat bel ie fone 
in fin fhe, eG: it oe. at whe ete Aid Eid at 
Silence url ite ee pebrerttiees isl ud. pelict base ann Ah me 
nity 1 wile lk Fr Formed ba. 

Phe romps is far pee convenience ff hone bier wig 

eT nile ea fee 23 Cols Phen, if) vrsineci 
1 | whl | abet ri ee bell Trl nf hire 41 iD lun iT 
BEVPE Ppa at malerticing. coupe before fo Wieder liv in 


aor i 
si boosters nd Palmolive Shaving Crna 


5 WA dal ponttapes 


iF ee A 
ft 


aril Lie 
rs. i ee, 
nites LY rapeer lite Wie Chi 

Pires ifr il i Listing si 


Tr Pe Pep 


hes (UT gerd ee 


aime 


I a ILLIE le I ! iui ] j 
Swill | beak | me Wed 
J] LEU AT I cr ' ! iit ] i nimi il tii | 
i ervime feubitles hihi) he holes ceeve dus i 
ii {i eal j rater i ir 


Please mabe the bev 


a L iy Silo F Pure ! Baw IAit fet para tl 
eRuit Tel thi mii Liribhey i ew fT k Lise in fi ive ih - “Lali 
Lhi iit “HE Win frie ul 1 GOR. pee , - 

ARAPREEO WOE TAD BCT li—tlhinaii rary Weil 
mipic YP ' 1 F 4 revi REST : _ 

i) j i rit =, , Intel 
t ‘ ! I Wiest 
iil I i i I I | Li } hii 4 
Tu i ul t ll I | i Tey ais | 
ik et LF ihe I i*] P. iiiben Ti Clie 

(| hig I i i 


oa a pee re ora —. = 


7 SHAVES FREE | 


and a canof Palmolive After Shaving Tale 
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New Lands for Pleasure Travelers 


Pere woe ve face eoiag —~ Belivta He the 
Anates — Chafee —ihe woecdiny Stranty of 
Matyse loess —fie Argentioe Repudiic staal 
furnes Arres— the Griewntal Refwblic af 
Crageay— Somes, te wort’: obtef coffee 
fert—Rie de Jawerre and fiatanc Baba 





RAYMOND-WHITCOMEB 


Round South America 


* Cruise * 


Sailing February |, 1950, for a two 
months voyage completely round the 
great southern continent, wath vats to 
ils chief cites ane itk Charactershe 
zechons. Onthe $5. “Samaria.” The 
Cruise wall be limited to 280 members, 
and only stateroons with outsede win- 
chovyys "ret he Lesa Rates. | #50 ip 





bona! fee ple “Jleaddi Roos Soorw AMERICA 





ROUND THE WORLD CRUISE 


(] On the S. 5S. Columban,” largeetr and Fates 
leper ewer be ea reid che vecerbel WV ith: bess time 
ci wee thon any other round the yeoorld cruise, Ma 
Wimivally compleie in in progein of calla ewcur- 


bons id gight-seeimeg Saultng Janumry 71, | 30 


MEDITERRANEAN CRUISE 


More complete than ewer before —svith culls in 
Afhatria, gund Ahioden in achciood oad) dhe visual 
colle on Eure Asia Plimor, and North Africa, 


Sailing Jarmry 25, 1940, on the. & “Canna 


Wiest ladies Creare 


RAYMOND-WHITCOMB 
126 Newbury Street, Boston, Mass. 
Bea York 60 Shh Awerniiz 225 Fibcli Ay visite 
Bisse. VAST peeerrse “Sead « PPlacbel pbs, [atl] Wiedine So 
Chicago, (Pa Pal. Moechigan Aer 47] Bent Bie 
Lak Arges, 40 WAY eat Pith Se, 6 San Fremceico, EPO Pose Sa 
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, ENERAL MOTORS believes that 
employees inthe plant, as well a5 ¢x- 
ecutive ofnicers, should have the opportu 


| f | 
nity To Pecoome Stim khalde cS, and there 


which they aré conrributing. Alfred P 


_ 


Sloan, JE., President of General Morors, 
has said on the subject: 

The prosperity that General Motors has 
enjoyed, naturally cannot be atrribured to 
Boy silage mofluence, but On che Cotirary 
has tesuleda 
muttvy. The degree to which any mistirution 


permanently suctocds 1s tremicnidowasly at 


partners inthe enterprise to the success of 


from the combined effort of 


fluenced by the abiliry with which capital, 
laborand the MAM ement ore co- roe cl 
nn serving the public. a ws Broadly speaking, 


iewe that General Motors in 





| Armiy be 
the ewecunion of these policies has justified 
iteelf noc only a# an economic and efficient 
immstroment for the produ tion and sie of 
merchandise, bur m its public and indus- 
crial relations a5 well.” 

The bookler, describing how members 
of the General Morors family are made 
patiners, will be mailed free Lipe Peuwest 
to Department k-7, General Motors Cor- 


DOraT, Broadway at 37th St... New ¥ tk. 


GENERAL MOTORS 
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CHEVROLET - PONTIAC » OLDSMOBILE - MARQUETTE . OAKLAND 

VIKING BUICK LaSALLE CADILLAC All with Bady by Fiber 
GENERAL MOTORS TRUCKS - YELLOW ¢ ABS «v¢ COACHES 
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Protection 


Sor your 
Sinner Plapdias 








JREPARING for your vacation 
or guto trip? Engine in bine? 
Tires in good she 
money that must be caken, nisi 








How about funds for emergencies? 
Your Money TMiec ds protection—asz 


— 


much as your car does, Carrying 


cash is danverous. Personal checks 


are not readily accepted where you 
sre unknown, Loose bills.can be mis- 
laid or pilfered, and if you lose your 
chance have you of 

G Wise travelers 
solved these problems long ago by 


bankroll, what 


recovering it! 4 





changing their money into Aiterican 
Ready 


for immediate use—spendable every 


Express: Travelers Cheats, 
whete—these cheques carry ironclad 
protection againse theft or loss. You 
merely sign them once when you 
them 
when you wish tc spend them, nor 
hefare, They are YOUR. individual 


money which no one but YOu Car 


buy them. You sIET as Pa 


use. If lost or stolen, uncountet- 
sienedl, or not exchanged for value, 
your money is refunded in full, 
( bsued m denominations of S10, $20, 
340,200, Cost rsc foreach S1oo.0. For 
sale at 22,000 Banks. American Ex- 
press and Kaoilway Express Aveticy 
Othees, Ask for the sky-blue Amer: 
Travelers Cheques, 


ican Express 


r safety 


anal spendability, 


| ERICAN 


ravelers cheques 


himctmuhh rockets, joel neeeretions, (tin 












eTHTi, cries and tours planned ana 
Powhatl ti ati fert of the world | by the 


Ametican Extras Travel De Aetrorent 





fs HE old notion that ostriches have 

Oy the habit of hiding their heads im 

= the aand in time of danger has been 
disproved again and avam. Nevertheless 
the expression “hicng hes head athe sane 
like ant ostrich” aptly describes the man 
who. seeks to ‘ioe Absent by refusing: to 
fecopmize i when im comes, 


cer—needlesaly—because they accept as 
true some of the mistaken beliets-abeout 
this diseasr, 


cer year thousands of people die of can: 


No. 1—That every case of cancer is hopeless. 
Teas net. 


No. 2—That cancer should be concealed because 
it-tesults from a blood taine dnd ts dizgraceful, 
Je we nist. 


No. 9—That miture can conquer a malignant 
cancer unaided. It can mot. 

No. ¢—That cancer-can be cured with medicine, 
with a serum or with some secoet procedure. 
it cart ret, 


Many cancer patients are neglected of 
avoided because of the mistaken. belief 
that cancer is contagious. Ir is nor. 


Be on Watch for First 
Signs of Cancer 


Be suspicious of all-abnormal lumpa or 
swetllines or sores that refuse to heal, or 
canseak discharges fram any part of the 
body, Domot neglect any strange growth. 
Look out for moles, old scars, birthmarks 
or warts that change im shape, appear: 
ance-Of sinc. 


If you have jagged or broken teeth, have 
them smoothed off or removed, Con- 
tinued gitation of the tongue or any 
other part of the body és often the be 


ginning of cancer trouble. 


In its early stapes, varicus kinds of can- 
cer yield to skilbul use of surpery, radium 








or x-rays. But the best doctors in the world ure 
powerless unless their aid is sought in tome. 


Beware of Plausible Quacks 


Because the nature and origin of cancer are 
larvely shrouded in mystery, quacks and crooked 
inatitutiins reap a crucl harvest, “They 
prey upon the fear and ignorance of those 
who doe not know the facts concerning 
canter, They ate often successful in make 
ea believe that they have cancer 
when they have not. Later, with a preat 
flawrish, they boast of their “cures”. 


Gratefully the. patients of the fakers, 
first thoroughly ularmed, later entirely 
reaszured, are glad ta sign testimonials 
with which new Victims are trapped. 
Beware of these who advertise cancer 
cures. 


An annual physical examination by your 
honuly physician, or the expert to whom 
he sends: you, may be the means of de- 
tecting cancer in tts carly stages. Do not 
me ghoct it. 

Send for the Metropolitan's booklet; “A 
Message of Hone”, Address Booklet De- 
partment, 9o-N, Metropolitan Life In 
arance Comnany, New York. 


METROPOLITAN LIFE INSURANCE COMPANY -NEW YORK 


Biggest in the World, More Assets, More Policpholiters, More [naurance in force, More new Insurance each year 


“Ménthon the Gedpraphic—tIt identifies yoo. 


Do you serve Chocolates in Summer? 
Sonseone dows! . . ... 


Figures for eleven years show the Ameri- 
can people buy one-third more Samplers in 
July and August than in Febroary and March, 


Iris the chosen assortment to-sweeren. our: 
door sports; comrade of the car, the canoe, 
the yacht, the game of golf, 

It cheers the summer camp and the sea- 
shore cottage. Tt is the quiet but effective sup- 
port of the strenuous, happy life out of doors, 

And it can be bought conveniently, and 
fresh, wherever summer trails may take you, 


Sats a's eh ba aa baa ee 





For health, include one- 
hot-dish with cold meats? 


A. digestion taxed, day after day, with all the 
cold foods of summer, is aided and encouraged by 
s hot dish with the meals, For chts, SOVLIPY 15 deal, 
Its delicious: flavor. is -alwaya: welcome and its 
stimulation is splendidly wholesome. And 
Campbell's Vegetable Soup contributes, besides, 


such a generous quantity of health-giving 


nutroment that vou have less other food 
to provide, Thu such a. rea! help 
toward simple An CONVENIENCE summer 








: 1 . aa e *. | F 
houstkeeping. 15 vegetables 
in this one soup— already 
cooked! 12 cents a can. 


WITH THE MEAL OR AS A MEAL 
SOUP BELONGS IN THE DAILY DIET 
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Thousands of improvements 


in central ofhce equipment in 5 years 


Pe ote ape e 
i fd five. t sd oP ai 
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In THE last five vears there 
hae leer 
provements of 
tance in telephone central 

ofiee equipment in the Bell System, 
and improvements by the 
thousands. Improvements have been 
nmintde in switch arc cube, it relays, 
selectors, 


and i the develoomentr of new and 


hundrerts cf LIT1- 


Mor I paar 


lesser 


in.cords, in condensers, in 


better matenals forall kinds ot equip 
ment used in the central offices, 


These improvements have not 
helped to meet the steadily 


Increasing 


onl 


COMP SITY ct telephone 





F j ‘ot ae 


They also make 


possible the high-speed service 


requirements, 
which is eliminating delay hom 
the personal contacts of people 

| he Unired 


anywhere m the States 
whether they be separated by three 


} 
Hoors ofa building or three thousand 
miles ‘of country, 

There is no standing still in the 
Bell System. Better and berter tele 
phone service at the lowest cost is 
the goal, Present improvements con 
stanthy going into ettect are but the 


foundation for the ereater service 


“Kor the Mutual Good of all” 


—Benjamin C franklin, i 1752 





eAand 177 years hirve 
pro va the rnderent soundness 


af thes business principle 


Vy “HE courthouse at Philadelphia, 
= March agth, 1752! Benjamin 
Franklin is outlining his plan forthe 
first insurance company in America. 

The company founded that day 
—a quarter of a century before the 
sIpTINE af the Declaration of Inde- 
pendence—was a mutual company. 

Later—in 1705—John \aruhal] 
and “Chemnas Jefferson recognting 
the soundness of mutual principles, 
adepted them in founding the first 
insurance company in Virginia. 

‘They have endured without change 
for almost two centuries, 

Giver $o% of all life insurance 
today is. carried in mutual companies 
und inthe held of casualty insurance 














eae Fg er 


ra! ‘ = | 
leading corporations and hundreds 
mM thousands of individuals are enjoy= 
ini mutual pretection and service— 
and ata considerable saving in coat. 
Pal A worth-while bookler on mutual 
| casualty insurance will be sent on 
MOUTVAL FES THUE TION Th AVALTLABHLE = ' 

YOUR THESE CASTALTY KIEKS request. No solicitation will follow. 
Abowtent anil Hewirh Pala ELTy falls fat ap | Address Mutual [nsurunce, Roam 
jimmesiie fall pea} Prone Gas F ; a / 

Bat rt T mad Pets . ha iy Figs : 2i0Qy fT te Is orth Michigan A Vesy 
ita Cw & Coe peers A Fidliry - i h poobern My [hhinets, 





T in etd Bey, A a et ry 
MUTUAL CASUALTY INSURANCE 
Soeur (Li Fae Epa Aarts Laie pel rar ae Alemtern uf 
NATIONAL Agrctitrom af Afurian Camattr Cemrantet and Amesicanw Murva, Atsiance 
Alling Wigtuale Lealilite Lenitience Ci, Bye Paes (try Ageerican Witeal Livhiity (emiende Ga, Deitee, Atay Belles Mute! (ene ys Co, 
Matlin, Woli.g trial Mietoal ies Cu , Aatiien Lirp, Shs Eapispen Lilitis! CoaueltyY Ci, Da Mien, 2) Etiplapere Mutua 
[iabilieg Tasizance Ce,, cose, Wey Rackange Mitel imiemetty boiseraente On. Bogie, F. 7 - Peetctal Musial Liability lnestenece Cu, 
furdon, Ades? Diordeate Metuel Canary Col, fteren Point, Wy fooeehare Murad Ledemnitr lmeumace ts,, Som Peel fing [amcene'y 
Mutunl tueranee Chi, James, Ty Lihery Misia] [etter Co, Peete, Maey Luombermess Mua Camaliy; Ce, Chisops, Ply 
[Aameticen) Liayteietiness Mintel Coecclty Ci, =f Moanin, See Ped Cites Merrhaiis Sine Casmaty Ce, aufonm, ©, Foy Mle gan Shiite 
Leslilitves, Dhorredi, Are’ Miitual Casusliv | igor Ce, New Feed Oey Tiree Employers Lieutanes Asenciatiun, Datta, Jory UA atte 


Liabilivy Lurcmedeto., i wins, Addis. Uilea Alera inmirence oe, Pica, 


ITS MYSTERY AND 
ENCHANTMENT 
UNFOLD BEFORE YOU on 


#. 


= 7 1 ry iv 
Uhre ) Opage of Nour earns 


NJ ATIVE hayeers tell India’s treasure: 

, lor 4 40ng . ., ¢thrysprate énd 
curics, sks and saris. Resist (hem if you can! See 
lantern-lit Frongkong ... with sampans, scooting 
anound like mad in a heaventy harbor, Stco into 
another world... through the oortals of Pe king & 
tall of Harmony... where sold dragons wrth : 
on Hamming pillars, Abandon yoursell to the hyp- 
notice beauty of Waikila ... in awali’s lower 
scented air. 29 cauntries ... more places than 
amt other crue, Cer JRO miles... a libetime’s 
expcricnces in 140 doys.All the luxury aed cool 
comfort of the 


RESOLUTE sac 


on its uniquely planned Tth Around the Warld 
Cry jee Sail eastward... fren New York anu. 
ary Gth, TS9, arriving in cvery country at the 
ie il ,eS er. 

An estradredinary pre fh ot shore €acURMIOonS 
inéluded in the rates — $2050 and un. 


Write for descriptive literature 


Hamburg-American 


39 Broadway New York 


Brenches in Porton — Chicege — Philedeiphia 
ot Louis — Snn Fromcleco— Los Angeles -— Montreal | 
Winnines — Edmantaa — Or Local Tourlat Agents | 





Miciitistd the Geographic 


lt ihentifies you 





The Changeless 
W onder 


of the CAPES 


* 


HEN Cartiet’s tiny ship hove co. beneath 
the stupendous mouhraink of rock thar 


guard the mouth of the Sageemy River, un- 
broken mystery lay beyond. Even today there 
hangs over these mints, which men have called 
Trinity and Peermit¢, the impenctrable secret 
(fl the merth. Like the morthem light, that 
hone green und ‘sibeer et ought above their 
black heads. chere is something wnesplained in 
theit etertia! ttajpest 

Your luxurious steamer patses near on un- 
fathomed witert on in trip fram Montreal and 
Quebec, “Yoo will have seen fashionable Wier- 
riy Bay and quant Tadouimac, The Saguenay by 


roMiliehe poms gs thee chimes of Your orise 


POR TAST—Oor phips al feom the bit of be 


Crat Later diuie the $2, Laweewie Reve, throngs sibs 
Lae a ie A amy 7 paris Outs Sti F i aig otal 
=a Ly . a 
CF ee Pe. - hae FEU? eee lt. = dsisthhe fe THe! fi al 
I | 
Fabt] Pe nal Aa i! ae aa ae if] Lirsty Dit oe Viper j 


aw) Ae four?! at Cesoiie, Rogbestr,. Daloth ar 
vires te fhe USA, of af Caseniien, Terwita 
— sl i 


Alumna! or adhe: io Capea 
dang for usirated Hookler, Map 


end Gude. Far full informa ian, 
fofer ona Poweorrughdcerre apr ¥ 


CANADA STEAMSHIP 
LINES 


713 VICTORIA SUUARE = MONTREAL 
A gettie it fhe Principal Cities of the nite Slates cad 


Come, oF ods non Poort Avent 
file 








IMPERIAL ROALST TER taod ram 
ULTRa- FASHIONABLE 


A New Imperial (ustom ‘Roadster 


%) KJ ™, : 1 , a | ' 
G FO gen MOTSSELIRS ot motor cur beauty ave fcceepied the new 
| 4 


shrysier lmper tial ws: the must bem utiful roadster on the rood. lt is 


sel fay Korth y fockayy' 5 Phu steroece ot style ericd Sy RUT ya tports 





Cur different from all traditional desipns, The tea custerm bet y is the 
finest expression of the sophisticated taste and taster! techniaue of Laclos, 
whuo dasigrisd LE, The sloping ai 


modeling which sweeps with graceful flourish: across the lower section at 





houette arud the Liuryve of ait lias relief 


the bind-y are new notes in rondster appearance—focal points of charm ana 


distimection, The rumble Sea COMDATrMmMenet hiss 8 door Tt the CL ly cde and 
i i - . eit : | 
Ez oe mh uncdehje slr 1 fitted, line thie folding tt ered etree afl tr ont, Tre ly 


| i= i. | ft | 
ble glass. Beside this allu: ring newiess cf custom bind:y treat. 


hiohi- stutter. 





rrheirut, the new linperial Readst Of possesses that smooth, animat ted, 


epeer ReETig performurice which instantly t [+P ihe a5 thee masterful Pers of 


oy Perera } + 
{ yer enganegrime. Price fobes at the Fac tory, Wire wluncls extri 


CHRYSLER 


R | 





JHS PRODUCT 





puising 


Great Lakes 


end Georgian Bay 
(30,000 Islands! 


VISITING 
Mackinac Island 
Parry Sd. Canada 
Chicago, Detroit 

Cleveland 

BRuffaln 
eniAé a Foil! Gor of 


NIAGARA FALLS 
50 TheGreat Oil-Burnine White Liners 
5 19% 


tetvno North American 
“and South American 


A trip ip of over 2000 miles with all luring scenery 
enroute new czherences and t! brite Plenty of time 


These Great Cruising Ships allowed at all points of interest to see the sights. 












is onen afore 3 are i eatury ere © yal , be cecal aide r pe eae Somi-Weekly Sailings from Chicago, 

omenade and Son Decks of unusual width Large Corane =}, oa 

Raion ond Laur ime Koome: aba vy Covered Pu d,s Garden, All Bulfalo, Die trout, Cleveland fe Return 
Gaterums end Parior Rooras pre outside rons with win Sickel s Reverting rail poet eeg feats Chere, 

dows or port holea Bath and tealetin connection with Porjor oo a 1 gi mata pag melita i eceidert, 

Roo aed convenient to all Staterooms Excellent meals of re a ee ee 

indulge variety, daintily serve Ple ty ut eettul mecka far Apply free Bhue took the Bive Lukes ot any B, BL 
hee who peel quiet Por those who enboy gaiaty there ore Ticker (tice or Tourist Agemty oe write 

Deck Games, Entertainment, Music and Dancing witha Social Chicago, Duluth & Georgian Bay Transit Co, 
Hooters tur Jock aiter the Enjoyment of Guests, | Span 3 air play. W_H, BLACK, Teetiic Mer. WE. BROWH, GP, A 

ground screened in with attendant to ariome the chikdren, 110 W. Adame S:., Chicago, [fl 13 5. Mrisine St,, Baltels, 4, T, 





Like a“BUILT-IN'  °'°!' EVERY COUNTRY 
1Ke | ON THE 
Bookcase } yet Sectional MEDITERRANEAN 
wae ee Ses BornGs ith Annual Cruise soils 
* ad | from New York Feb. 15, 1990, by ¢pe- 
crolly chartered White Star liner Cal garic 
lo every country on the Mediterranean, 
$740 up covers all necessary expenses 
Including sightsecing trips and stopover 
return tickets. Membership limited ta 460. 


Alec West fedia Croie january ine 
lmauine of wour local aperni or Beet M-3T 


JAMES BORING'S TRAVEL SERVICE, Inc. 
730 FIFTH AWENUE . New YorK 


iT oF ows WITW Voue Loreaar 
SECTIONAL BOOKCASE 
Mist desirnble gd eevewaniral bookeese for bore of officer 
Gertionul | ner tod lee wr too mmall? fite odd miacrn meu 
crows with your noeds. Price) section core with tp a 
hee, etvie ahown above, uninishml ‘for bom pnvin tari) 
$12.00: imitation mahogany of walt $13.25) 6 palin 
lacquer, $16.90, Ochber ateles in onk. mabowany, walnut 
re. Faith dour, at correspondingly low prices. / hipped 
direct mri! factory On apprevad at a big waving TU 


EEL . Merits CEM et Eyal i Bei ia 


THE. Cc. . LUSDSTROM MFG. (0, Litle Falla, N.Y. 
it wii eTTree ul Parcttuenpl Pel het 2 bine r 
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DODGE BROTHERS SENIOR 


con CHEYSLER MOTORS PRODUCT 


Yeu Facation Thrills! 
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SCENES . Torrs 
CONDUCTED f 
i The gaveel, fide cereltee Vaecetinn 
a days Tah » Cm Hoge: Purty Toor is 
Two Manthe | liewwricws trains to popular woce- 
a5. = foteinnhde of the Waited Sictes aod 
: tyr famneas Hundrodks of intereoing 
trie deectibed in our bennistitully 
Whuietroeed beeeklone | 





Lewwag 

Unicago every 
Sunday, Jume “Wonderland of the West"'— 
2) te Awguat 4 Summer Tawra of the Pacific Nath 
WET, C sfnadian Hoces, ‘Alsske, Pu. 
cnc nga, Vellownene. California, 
Comprehen. Liolomdna, Sali Lake. Bodklet “DA 
bite , latins _“Mtatorls Eaat"=Siammer 
hotels F apert Tavares | ihe Atentic Coat, Canada, 
Law Falls, Virginia, Remmida 
ik for ookler “LE* 


Art Crafts GUILD TRAVEL BUREAU 
Dept. 698, 160 North Michigan Ave., CHICAGO 


Poec fecabhiint car 
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Nature's ie. 
C onder md x The famous Matthews 


: 38 Stock Cruiser 
Thvew's 14 fe 40 offre 
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F ite Peet Eres on er ee ee ee Waitin 24 Adeithew: 6 
Lt Bete a ne a re ney Single Cabin, DoubleCahin, Dooble Cabin, Single 
: ren Sault: boa ke, sca Len a ls ite aalath- Sport Creiser. Day Cirneaeer Cabia, Soeort (ors 
badurangr folk wut weorts p clipe (yerat Sal! hives 3d Sper’ Cradier fuk Jor Polder N 
Like, Where vou float withow! efford diel weil THE MATTHEWS Cu Port Clinton, (hin, U. §. A. 
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omance of 


Galleon Days 


awaits You in Modern Luxury 


; HE historic seaport of Barcelona still 
holds captive the vibrant spirit of delieht- 
ful old Spain wos little trips into yesterday 
—romance of Galleon days... yet modern 
ly all measures—are the hotels —trinspor 
tation facilities ... here the jery eons wayta rer 
pauses in his journey —charmed by Spain's 


nierest ing pt ople—strange custa ms—quaint 


architecture...thetowerin espires and color- 
ful palaces of the Great Barcelona Exposi- 
tion beckon with Catalonian gayety —and 
bid you a royal welcome... amidst this 
splendor—the masters in Art—Music— 
Industry —Sport—have ttathered their 
» here ts the 


1929, 


treasures for Four pleasure — 


world’s show place am i Barcelona. 





fae Arr rier Haring the Ecporrhiun, 


Apis avy donee Baircaw, 


Mary to December 


RAFTSMEN 


7 ay é 
for CEnNernaAtlons % STAI Soup oF hish|y 





skilled men have devoted their efforts to 
the upbuildins of a craft. 

lt is to these men that you may turn when 
the lose of someone dear te yOu takes the 


of a memorial imperative. 


ROCKIT ACES 


THE PS Ae alii 


purchase 
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You will find one 


whose advice YOU may accept, Le mowires 


; 
of them nearby— val jE 


i i : z= 
that he will Al YOU in Assy a correct 
wlection of a memorial that will perpetu- 


Ate throueh the Att Your reverence arc 


ms 
lowe, Consult hitn. 


ACER. oF AGES CORPORATION +- AARRE, VERMONT 


RECOMMENDATION FOR MEMBERSHIP 


[i THE 


NATIONAL GEOGRAPHIC SOCIETY 


The Membership Fee, Which is for the Calendar Year, faciodes 
Subscription to the Wational Geographic Magazine 


THE LCE aAnT 


fo the Secretary, National Geographic Society, 
Sixteenth and M Streets Northwest, Veashington, D. C.: 


f nannare 


OCecupation_ 


Tile literntioo is bnpoertant for the recarie) 


Address. 


_.for membership in the Society. 


a mm ee 


Name anal Address of ‘Was teiatieut Afernies 











Now posstble with the * 
“Cold Control? an impor- — 


tant feature of Frigidaire. 


MHE Frigidaires new offered 
by dealers everywhere are 
recognized as a distinet achieve- 
ment in sutomatic refrigeration, 
Hlereisreal heauty...aymmetry 
of design... clean surfaces that 
stoy cltan...o glewming porces 
= all 


meechanieul parts co mpletely enclosed. Here 


lain enamel or white Dueo finish, 


is an automatic refrigerator so quiet that 
vou don't hear it start, or stop, or run. Here 
are elevated food shelves that make stooping 
LIDDECeSSary, and extra power Lo keep food 
safely cold on the hottest days. And here 
is the “Cold Control” that gives faster freem- 


ing of ice und desserts. 


FRIGIDAIRE 


ms She geet tulenustie Refrigerator 





The “Gal Ceaten!™ =. . a 
Lierarie Ht ahd oo PP ilpal eee | 





 DVesserts 





Only Frigidaire affers this com 
bination ot Important features. 
Thev lave made Frigidaire tlie 
choice of more buyers than all 
other electric refrigerators i) Eb 
bined, Low prices, convenient 
terms and exceptionally Low 
opermting cost put Frigidaire within the 
reach of every home, 

sec it today. Or write for a catalog ind 
the new Frigidaire recipe book: 
L i = . an 
sciammieaaien | PRIGIMAME COMPOTION, 
Maihadidl ey eff (eeeeral! APeoure Gorparison, 
Dap. TJ 10, Lijitim, iat 

Please eco ce free cope of tlie Pilgidtalee 
Mdahig gel Lhe peeige leaok al free che li tectee. 


Weare 


df dition 
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Harriss Mummorale, whether they 
be ple markers or stateby muscleume. 


The Eendency tocary jx to bondi wehitle 
TO) Gh alinas, I et hil aiabieals aetcc late 
based om pr ieee, This service op 
without obligntion, Send for Gockler 
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Toward Enchanting 
lslands—lhree New 
Liners Take Their Way 


Once Aladdin few Enst on a magic car- 
pet—u dull tip compared to pour golden 
burs cm the three new passenper motor 
tips of the NR Line to the many: 
colored fascination ofthe Orient. Aronce 
FU mect oo these ships the Esst's on- 
thrilling grt, wedding Orienml beauty 
ro applied science of modern luxury. 
Lhepeinn ie: 3 wat rh are Po eh the merci 
hao Gtondog the Pectic. A anationd Verendal 
A Japenese Letom Rito. A Sequking oa 
A Haman Soumung Pook Exqmarie Acdctican 
and Japaness cuisine, ws desired. A Lounges 
for gay Gaincess..,ptesce,.. comet. Add then 

the enchantment mi Jay JE s| PTara the Chien 
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“SWIFT i ANDERSON, Ine. 
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‘Wention the Geographic—It bleneites you 





F LA H’har of is ana aves 


Frnt remove 


PIO crevices on: 





Thus combat serious 
disorders at the s 


, lustreless teeth —frequent tooth ond Par 
dum disturbances —both now are traced to 
dangerous film. Remove it this special wor. 


Send coupon for free SO-day supply Ta 


i a a it cs _ | 
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source 
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THE SOPHISTICATED WAY TO THE 


Conard R. M.S. Seythia from New York, Jan, 
et, LOS0, exclusively chartered for Frank's 
bighth Annual Croke De Lowe, An itinerary | 
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Ace See the Decorative Moore Push-Pins 
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ie full tilt... ‘WINCHESTER 
mallets slashing, puck zipping FIASHLIGHTS & BATTERIES 
across the turf—poalo. Swiftest ICE & ROLLER SKATES 
of sports. Too swift for even the FISHI Nis TACKLE 
CUTLERY :«TOOLS 


eateh the details — but not too Made by the makers of 
ewilt for a(sroflex, «= «© « « | WINCHESTE R 


There's only one camera for | GUNS £- AMAL NITION 


such pictures—the Gratlex! In- 


practiced eye of an artist to 


| UALITY products of personal service 
eredible speed. Absolute cer- presenting the utmost in manufac- 
turing #kill and experience acquired by 
Winchester in over 6 years of meeting 
which no picture is impossible, the exacting requirements of the sports- 
man. Each an outstanding product in its 
field that will win hy itsservice and merit 
the same affection asa Winchester Gun, 
Sold by sporting goods and hardware 
dealerseverywhere. A descriptive booklet 
will be furnished by yourdeuleror mailed 
direct at your request, Write also for— 
“The tame-The (.un-The Ammunition” 
—Hmostinteresting suideforsportsmen, 
Dept. G, 
WINCHESTER REPEATING ARMS CoO, 


New Hoven, Gonn., U.S, A. 
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aperd np te J 1) seccnd—Z80. 
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FEATURED BY THE BEST DEALER EVERYWHERE 





“Mention the Geographic—It identifies you,” 








To Enrich Every Summer Moment for Young or Old 


The Book of Fishes—by John Oliver La Coren 
of other authorities; under-woter pction 
pontaite tn full color of 92 fislees; 134 engrav. 
ings; 243 pages; Molloy art ‘binding, $4 
The Book of Birds (Revie Edition, 1ye7}— 
by ‘Henty WW. Henshaw: full-color porcraics 


of 34] birds, many eteravingesy L2 bind tigr 
ten maps; 20 pages; Malloy art binding, 3, 


The Book of Wild Flowers—by William 
loseph Showalter ond other authorities; 
250 f{ulleolor paintinu of wild flower uni 
grasses: 249 popesy Malloy ort biting. 


Will Animals of North America—by Fd- 
am W. Melson, 127 fuilcoalor portraits of 
omitonls by Louis Agmdatt Poectes: 26 em 
gravings; 240 pages: bound in buckram, $3, 


Horses of the World—hby Major General 
Williom Harding Carrer: 24 full-page 
Wiastrations im color 72 blackeund: wih ire 
engravings; LIS pages; bound in bintkram, $4, 


The Book of Dogs (roo7 Edirim)j—A werl- 
toble “ Bench Show’ by bye rad ita pUtharritics] 
fullcolor portraits of 102 does; many ovher 
engravityen; LH popes: Malley ut binding, $3. 


Ideal also for Summer Hotel or Club Reading Rooms and for “week-end yifts" 
Prices posrperid in LI Sand Canada Mailing afro, 2¢ conte (Obectnuhle only from che 
NATIONAL GEOGRAPHIC SOCIETY, bee ine D.C. 
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NS you can serve delicious health menus 
~ “\ that satisfy the palate, while butiding and 
maintuining good health. 

For Friday menus and lighter, tastier meals in 
hot weather, Protose is a most welcome change. 
It has all the good qualitics of meat. It looks 
like tment, tastes like meat, smells like meat. Yet 
itis purely vegetable. =— 

You can serve it in any way meat ia served. Roasted, 
broiled, stewed, fried or cold from the can. Protose 
sandwiches and salads are delicious, ton, 

This vegetable meat is one of the greatest contribu- 
tions by the dict epecialists at Bartdle Creek. 

Towether with the other health foods in the Bartle 
Creck line, Protose ts sold by your Health Fond Center 
—sually the leading procer. 


Ask abowt Lacto-Dextrin, Psylla, Savita, | 
Malted Nuts: Zo, Paramels, Fig Bran, 
Lose, Vita Wheat and Bran Biscuit. 





Free Diet Servtow 
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S best rivertrip, Plan for it now. Service 

ante pallies Sunday between New York and 
FPS May (8thto Ger, loth, Ask that your ticket 
read by Day Line or we will honor your through rail 
ticket berween New York and Albany and Albany 
and New York. Write for literature. 


~ Hudson — unl Day Line 


West 43nd Street Pier 
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“You're out, 


Jimmy Harrison!” 


Storming the heights » la Anthony Wayer! Little 
bearts jump, tin ewords flash ,..0 toy pistol barks 
full in Jimmy Harrison'y face, 

“You're oat,” cries the fitecking gencral— and 
Jimny, burdened veteran that be is, carelessly role 
a élight “burn,” and aracefully plave dead, 


is ri Yr 


Linless Jimmy's mother calle the doctor at onon, that 
alight, burning wound may prove dangerons. For 
whenever foreign matter ie forced inte the flesh awa 
fren the wir, lockjaw. which the medical profession 
Knows as tetanus, may take ite deadly toll, 

it iowy be the teacditiwnal rusty nail or toy pistal, 
but these are only ameng the more common cause 

ln fort, the germ that brings Lock jaw be borpened iti 
ry pluces, Every parent ebould be on the lookonot 
to make sure that suspicions wounds mceive line 
dinate medical atiention, 

In the early months of the World War tetanus 


infection among wounded soldiers was appalling. 
Then all the Warring nations tseued a bulb of the 
preventive ontitowin ga standard equipiient in the 
First Aid kit of every man, As a result, medical 
Guthoritio# eetinuite, tet wen the fight tang smaenry 
wae reduced hy approximately ih": 

Constant research by Porke-Davis eclentists beth 
lie fore and eines the war has ateadlily improved the 
quality of Purke-Davis tetanus antitnxin, 

ith modern preventive measures cosy of score, 
coe bears lees and bess albout Hise he je ww developing 
from accidental wards, 

' ¥ . 
For over halfa century Porke, Dovis & Company have 
bret powerful allies of the scientific forces that have 
contributed eo greatly toimprowed teedical practice. 

Medical preparations bearing the Parke-Davis label 
luve bern presoribed by physicians with porieel con- 
filence since our beginning 63 years ago, 


PARKE, DAVIS & CO. 


The world's largest makers of pharmaccutical and hiclogical products 





If Germs were Huge as Dragons 


If germs-os huge as dragons roamed your 
rugs, with what awe you would regard the 
instrament which devoured them! Burt 
germs are none the less terrifying because 
they are infinitely small. Nor is the marvel 
less because The Hoover removes them so 
easily. 

Rather it is greater, for the ability of The 
Hoover to gather up, in its cleaning, mil- 
lions of these germs only shows how thor- 
oughly it removes a// types of dirt from your 
floor coverings. 

This it does through a com- 


THE HOOVER CO, eh 








bination of three separate cleaning prin- 
ciples, beating and sweeping and suction. 
The most remarkable of the three is the 
exclusive beating princtple—"Positive 
Agitmtion.” 

It enables The Hoover to remove more 
dirt per minate than any other cleaner. 

Ask vour local Hoover dealer for a home 
demonstration of “Positive Agitation.” 
Three Hoover models, 3459.50, $75 and 
$135. Only $6.25 down. Allowance 
for old cleaners. 


AQKRTH CANTON, OHIO 
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